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EDITOR'S PREFACE.

The value of Sir Jas. E. Smith's Introduction to Physiological

and Systematical Botany, has been long felt and acknowledged

by the British Public, and it is difficult to say whether the

polished and agreeable style of the author, or the clearness

and simplicity with which the subject is treated, demands the

highest praise, or which has been of the greatest service in

recommending the study of vegetables to various ranks and

classes of people. The author himself, however, became

sensible of its deficiency in containing no key to a knowledge

of the Natural Orders ; for which he endeavoured to com-

pensate by the publication of the " Grammar of Botany,^'

destined to explain the System and the Orders of the great

Jussieu. But that volume went no farther ; and I had often

wished to see the object of the two works combined, with the

addition of recent improvements ; and even had it in contem-

plation to prepare an introductory work on such a plan, for

the use of my own Class, when I was called upon by the

Publishers of Sir Jas. E. Smith's works to edite a seventh edi-

tion of the " Introduction ,•" with, however, the most liberal

permission to make what alteration or amendments the

advanced state of the science should demand, or my own

experience should suggest. I immediately proposed the union

of the Grammar with the Introduction, and had thus the
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gratification of seeing my own wishes fulfilled, and what

gave me even greater satisfaction, of preserving all that was

most valuable of the authoi", in his own language, and in his

own words.

Some further alteration was, indeed, necessary, and more

space was required to admit, in one conveniently sized

volume, the many additional Orders which have been in-

troduced since the publication of the Genera Plantarum of

Jussieu : and this has been accomplished by employing a

smaller type, by omitting the n-umerous references to the Eng-

lish Botany, Botanical Magazine and Exotic Botany ; works of

great cost and rarity, and which are consequently in the hands

of very few botanical students. Thus has all the necessary

space been obtained, and independently of the Chapter illus-

trative of the Natural Method, the whole (with the exception

of some occasional notes and observations which are invai-iably

distinguished from the body of the text,) stands as it came from

the pen of the talented and lamented author in the 6th edi-

tion of this Introduction.

One great liberty indeed I have taken with the Title, and

that is in omitting the words " Physiological and Systematical"

(" Introduction to Physiological and Systematical Botany") ;

and this I have done, lest the Reader should feel disappoint-

ment in the circumstance of so small a portion of the work

being devoted to the former extensive and interesting subject.

It indeed, contains the author's own views respecting it, down

to so late a period as 1 827 ; still as it embraces none or very

few of the theories and discoveries of the French and German

Physiologists, it must be allowed to be deficient in those

respects ; but is nevertheless in my opinion amply sufficient

for a work whose end and aim, it must be confessed, are

chiefly the communicating a knowledge of systematic Botany,

and through that, of the uses and properties of Plants. To

have discussed the subject fully and satisfactorily, and in a
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manner which its importance demands, would have required

more time to be devoted to it than at present falls to my lot,

while the admission of such a Treatise would have swelled

the volume to an unreasonable size, and thus have deprived

it of that extended degree of utility which its author always

had in view : and it is now happily the less necessary, since

we have in our own language a work which gives ample

information on this head— I mean Professor Lindley's " In-

troduction to Botany :"—whilst in the very elaborate " Phy-

siologic Vegetale, ou Exposition des Forces et des Fonctions

des Vegetaux, pourservir de suite a I'Organographie Vege-

tale et d' Introduction a la Botanique Geographique et

Agricole" of De Candolle, the student may trace the pi"o-

gress of our knowledge of this science from the earliest period

to the present day.

The extent and value of the " terms" employed in system-

atical Botany are of course differently estimated by different

writers. So long as Botany was followed only with the view

to the Linntean or artificial arrangement of Plants, Sir Jas.

E. Smith's Introduction may, in general, have been considered

to give not only a sufficient but a copious terminology. Still,

a more correct acquaintance with the Natural Families, and

a deeper insight into vegetable organization have induced a

necessity for a greater number of characteristic words. Such

of these as are adopted in the systematic writings of our most

esteemed authors, I have felt incumbent on me to intro-

duce, but as briefly as possible
;
and, always bearing in mind

the object of leaving Sir Jas. E. Smith's portion of this work

in as original a state as possible, I have thought it best to print

them with the alphabetical Indices, where, in the Index,

No. L, the terms used substantively, and in the Index,

No. II., those used adjectively, are either explained or

referred to in the body of the work. My own inclinations,

no less than the high respect I entertain for the author
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himself, have induced me to adhere as much as possible to the

terminology of Sir Jas. E. Smith ; assured, as I am, that by

such a method the science is most likely to be effectually

promoted.

I need hardly say, that in the choice of the characters for the

Natural Orders, I invariably assign the preference to those which

have been given by authors who have most studied them with

a view to an universal arrangement. Thus, those of Professor

De Candolle, as far as his inestimable " Prodromus" has ex-

tended, are here almost constantly adopted, and in the disposi-

tion of the succeeding Orders, I have in a great measure fol-

lowed that given in the same writer's " Theorie Elementaire."

Many of these latter are happily detailed by the pen of a

great mastei-, in the " Prodomus Florae Novgb HollandicB"

Of these I have not failed to avail myself ; nor of the more

recent Orders, scattered through the whole system, which

have appeared collectively in Professor Lindley's " Introduc-

tion to the Natural System" and which, together with the

" general Introduction" already mentioned, ought to be in the

hands of every Botanist both practical and theoretical.

These, with Mr. Arnott's Table of Orders in the new

edition of the Edinburgh Cyclopaedia, together with the

different Memoirs of the French and German Botanists,

dispersed throughout various scientific works, have been

my chief guides towards illustrating the portion of the

work under consideration, making only such alterations

as I deemed expedient to suit the characters to the present

Introduction, and the terminology here recommended.

Under the respective Orders, are given examples of the

Genera, including nearly the whole of the British ones

(except, indeed, in the Acotyledonous Plants, where their

number is a bar to their being mentioned); and a brief

notice of some of their more remarkable products and pro-

perties.
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Messrs. Longmans having consented to the plates of the

" Grammar of Botany" being published with the " Introduc-

tion," they will be found to furnish valuable additional illus-

trations to many of the most important Natural Orders, as

well as to the terms which are verbally explained in the more

elementary pages of the work:—and in order that they may

be distinguished from the other plates of the volume, they

are mentioned as supplementary ones {SuppL), and the same

mark is prefixed to the numbers on the plate itself.

W. J. HOOKER.

Glasgow, Mat/ 1, 1833.





PREFACE

TO THE SIXTH EDITION.

Aftek the many elementary works on Botany which have

appeared in various languages, any new attempt of the same

kind may, at first sight, seem unnecessary. But when we

consider the rapid progress of the science within a few years,

in the acquisition and determination of new plants, and espe-

cially the discoveries and improvements in vegetable physio-

logy : when we reflect on the views with which those funda-

mental works of Linnaeus, the basis of all following ones,

were composed, and to whom they were addressed, we must

be aware of their unfitness for purposes of general and popu-

lar utility, and that something else is wanting. If we examine

the mass of introductory books on botany in this light, we

shall find them in some cases too elaborate and intricate, in

others too obscure and imperfect : they are also deficient in

that very pleasing and instructive part of botany the anatomy

and physiology of plants. There are indeed works, such as

Rose's Elements of Botany, and Darwin's Phytologia, with

which no such faults can be found. The former is a com-

pendium of Linnaean learning, the latter a store of ingenious

philosophy ; but they were designed for philosophers, and are

not calculated for every reader. Linnaeus and his scholars

have generally written in Latin. They addressed themselves

to physicians, to anatomists, to philosophers, little thinking
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that their science would ever be the amusing pursuit of the

young, the elegant and the refined, or they would have treated

the subject differently. It appears to me, therefore, that an

introductory publication is still desirable in this country, on

an original plan, easy, comprehensive, and fit for general use;

and such were the reasons which fii-st prompted me to the

undertaking.

When, however, I had proceeded a considerable way in

its execution, I found that such a work might not only serve

to teach the first outlines of the science, but that it might

prove a vehicle for many observations, criticisms, and com-

munications, scarcely to be brought together on any other

plan : nor did it appear any objection to the general use of

the book, that, besides its primary intention, it might be

capable of leading into the depths of botanical philosophy^

whether physiological, systematical, or critical, any student

who should be desirous of proceeding so far. A volume of

this size can indeed be but elementary on subjects so exten-

sive ; but if it be clear and intelligible as far as it goes, serv-

ing to indicate the scope of the science of botany, and how

any of its branches may be cultivated further, my purpose is

answered. The subject has naturally led me to a particular

criticism of the Linnasan system of arrangement, which the

public, it seems, has expected from me. Without wasting

any words on those speculative and fanciful changes, which

the most ignorant may easily make in an artificial system

;

and without entering into controversy, with the very few

competent writei's who have proposed any alterations ; I

have simply stated the result of my own practical observa-

tions, wishing by the light of experience to correct and to

confirm what has been found useful, rather than rashly to

overthrow what perhaps cannot on the whole be improved.

As the discriminating characters of the Linnaean system

are founded in nature and fact, and depend upon parts essen-
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tial to evei'y species of plant when in perfection ; and as the

application of them to practise is, above all other systems,

easy and intelligible; I conceive nothing more useful can be

done than to perfect, upon its own principles, any parts of

this system that experience may show to have been originally

defective. This is all I presume to do. Speculative alter-

ations in an artificial system are endless, and scarcely answer

any more useful purpose than changing the order of letters

in an alphabet. The philosophy of botanical arrangement

or the study of the natural affinities of plants, is quite

another matter. But it would be as idle, while we pursue this

last-mentioned subject, so deep and so intricate that its most

able cultivators are only learners, to lay aside the continual

use of the Linnasan system, as it would be for philologists

and logicians to slight the convenience, and indeed neces-

sity, of the alphabet, and to substitute the Chinese character

in its stead. If the following pages be found to elucidate

and to confirm this comparison, I wish the student to keep

it ever in view.

The illustration of the Linnaean system of classification,

though essential to my purpose, is however but a small part

of my aim. To explain and apply to practice those beauti-

ful principles of method, arrangement and discriminations

which render Botany not merely an amusement, a motive for

taking air and exercise, or an assistance to many other arts

and sciences ; but a school for the mental powers, an alluring

incitement for the young mind to try its growing strength,

and a confirmation of the most enlightened understanding in

some of its sublimest most important truths. That every

path tending to ends so desirable may be accessible, I have

not confined myself to systematical subjects, wide and various

as they are, but I have introduced the anatomy and physio-

logy of plants to the botanical student, wishing to combine

all these several objects ; so far at least that those who do
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not cultivate them all, may be sensible of the value of each

in itself, and that no disgraceful rivalship or contempt, the

offspring of ignorance, may be felt by the pursuers of any to

the prejudice of the rest.

I have treated of physiological and anatomical subjects in

the first place, because a true knowledge of the structure and

parts of plants seems necessary to the right understanding of

botanical arrangement ; and I trust the most superficial

reader will here find enough for that purpose, even though

he should not be led to pursue these subjects further by him-

self. I have every where aimed at familiar illustrations and

examples, referring, as much as possible, to plants of easy

acquisition. In the explanation of botanical terms and cha-

racters, I have, besides furnishing a new set of plates with

references to the body of the woi'k, always cited a plant for

my purpose by its scientific name, with a reference to some

good and sufficient figure. For this end I have generally

used either my own works, the English and Exotic Botany,* all

the plates ofwhich,aswellas of the present volume, are the per-

formance of the same excellent botanist as well as artist ; or

Curtis's Magazine,* some of which also were drawn by Mr.

Sowerby, but the greater part by the no less ingenious Mr.

Edwards. I have chosen these as the most comprehensive

and popular books, quoting others only when these failed

me, or when I had some particular end in view. If this

treatise should be adopted for general use in schools or

families, the teacher at least will probably be furnished with

those works, and will accommodate their contents to the use

of the pupils. I am aware of the want of a systematical

English description of British plants, on the principles of this

Introduction ; but that deficiency 1 hope as soon as possible

* These references are omitted In the present edition, for reasons stated in the

Editor's Preface.

—

Ed.
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to supply.* In the mean while Dr. Withering's work may

serve the desired purpose, attention being paid only to his

original descriptions, or to^ those quoted from English wri-

ters. His index will atone for the changes I cannot approve

in his system. Wherever my book may be found deficient

in the explanation of his or any other terms, as I profess to

retain only what are necessary, or in some shape useful, the

Language of Botany, by Professor Martyn, will prove ex-

tremely serviceable.

Having thus explained the use and intention of the pre-

sent work, perhaps a few remarks on the recommendations of

the study of Botany, besides what have already been sug-

gested, may not here be misplaced.

I shall not labour to prove how delightful and instructive

it is to
" Look through Nature up to Nature's God."

Neither, surely, need I demonstrate, that if any judicious or

improved use is to be made of the natural bodies around us,

it must be expected from those who discriminate their kinds

and study their properties. Of the benefits of natural science

in the improvement of many arts, no one doubts. Our food,

our physic, our luxuries are improved by it. By the inqui-

ries of the curious, new acquisitions are made in remote

countries, and our resources of various kinds are augmented.

The skill of Linnaeus by the most simple observation, founded

however on scientific principles, taught his countrymen to

destroy an insect, the Cantharis navalis, which had cost the

* The English Flora, by the author of the present work, of which three

volumes have appeared, and a fourth is now in the press, is published with this

intention.—The fourth appeared in 1828, shortly before the death of the author,

and included the whole of the first 23 Classes, and the Ferns of the 24th Class :

and the 1st part of the fifth volume, including the Mosses, Hepaticae, Lichens,

Characeae and Algae, has likewise been published by the Editor of this Edition

of the Introduction.—En.
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Swedish government many thousand pounds a year by its

ravages on the timber of one dockyard only. After its meta-

morphoses, and the season when the fly laid its eggs, were

known, all its ravages were stopped by immersing the timber

in water during that period. The same great observer, by

his botanical knowledge, detected the cause of a dreadful

disease among the horned cattle of the north of Lapland,

which had previously been thought equally unaccountable

and irremediable, and of which he has given an exquisite ac-

count in his Lapland Tour, as well as under Cicuta virosa,

Engl. Bot. t. 479, in his Flora Lapponica. One man in our

days, by his scientific skill alone, has given the bread-fruit to the

West-Indies, and his country justly honoured his character

and pursuits. All this is acknowledged. We are no longer

in the infancy of science, in which its utility, not having

been proved, might be doubted, nor is it for this that I con-

tend. I would recommend Botany for its own sake. I have

often alluded to its benefits as a mental exercise, nor can

any study exceed it in raising curiosity, gratifying a taste for

beauty and ingenuity of contrivance, or sharpening the powers

of discrimination. What then can be better adapted for

young persons ? The chief use of a great part of our educa-

tion is no other than what I have just mentioned. The

languages and the mathematics, however valuable in them-

selves when acquired, are even more so as they train the

youthful mind to thought and observation. In Sweden Na-

tural History is the study of the schools, by which men rise

to preferment ; and there are no people with more acute or

better regulated minds than the Swedes.

To those whose minds and understandings are already for-

med, this study may be recommended, independently of all

other considerations, as a rich source of innocent pleasure.

Some people are ever inquiring " what is the use" of any

particular plant, by which they mean " what food or physic,
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or what materials for the painter or dyer does it afford ?"

They look on a beautiful flowery meadow with admiration,

only in proportion as it affords nauseous drugs or salves.

Others consider a botanist with respect only as he may be

able to teach them some profitable improvement in tanning,

or dyeing, by which they may quickly grow rich, and be then

perhaps no longer of any use to mankind or to themselves.

They would permit their children to study Botany, only

because it might possibly lead to professorships, or other

lucrative preferment.

These views are not blameable, but they are not the sole

end of human existence. Is it not desirable to call the soul

from the feverish agitation of worldly pursuits, to the con-

templation of Divine Wisdom in the beautiful economy of

Nature ? Is it not a privilege to walk with God in the gar-

den of creation, and hold converse with his Providence ?

If such elevated feelings do not lead to the study of Nature,

it cannot far be pursued without rewarding the student by

exciting them.

Rousseau, a great judge of the human heart and observer

of human manners, has remarked, that " when science is

transplanted from the mountains and woods into cities and

worldly society, it loses its genuine charms, and becomes a

source of envy, jealousy and rivalship." This is still more

true if it be cultivated as a mere source of emolument.

But the man who loves botany for its own sake knows no

such feelings, nor is he dependent for happiness on situa-

tions or scenes that favour their growth. He would find

himself neither solitary nor desolate, had he no other com-

panion than a " mountain daisy," that " modest crimson-

tipped flower," so sweetly sung by one of Nature's own poets.

The humblest weed or moss will ever afford him something

to examine or to illustrate, and a great deal to admire.

Introduce him to the magnificence of a tropical forest, the
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enamelled meadows of the Alps, or the wonders of New
Holland, and his thoughts will not dwell much upon riches

or literary honours, things that

" Play round the head, but come not near the heart."

One idea is indeed worthy to mix in the pure contempla-

tion of Nature, the anticipation of the pleasure we may have

to bestow on kindred minds with our own, in sharing with

them our discoveries and our acquisitions. This is truly an

object worthy of a good man, the pleasure of communicating

virtuous disinterested pleasure to those who have the same

tastes with ourselves ; or of guiding young ingenuous minds

to worthy pursuits, and facilitating the acquisition of what

we have already obtained. If honours and respectful con-

sideration reward such motives, they flow from a pure

source. The giver and the receiver are alike invulnerable,

as well as inaccessible, to " envy, jealousy or rivalship," and

may pardon their attacks without an effort.

The natural history of animals, in many respects even

more interesting than botany to man as an animated being,

and more striking in some of the phenomena which it dis-

plays, is, in other points, less pleasing to a tender and delicate

mind. In botany all is elegance and delight. No painful,

disgusting, unhealthy experiments or inquiries are to be

made. Its pleasures spring up under our feet, and, as we

pursue them, reward us with health and serene satisfaction.

None but the most foolish or depraved could derive any

thing from it but what is beautiful, or pollute its lovely

scenery with unamiable or unhallowed images. Those who

do so, either from corrupt taste or malicious design, can be

compared only to the fiend entering into the garden of

Eden.

Let us turn from this odious picture to the contemplation

of Nature, ever new, ever abundant in inexhaustible variety

Whether we scrutinize the damp recesses of woods in the
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wintry months, when the numei'ous tribes of mosses are

displaying their minute but highly interesting structure;

whether we walk forth in the early spring, when the ruby

tips of the hawthorn-bush give the first sign of its approach-

ing vegetation, or a little after, when the violet welcomes us

with its scent, and the primrose with its beauty ; whether we

contemplate in succession all the profuse flowery treasures

of the summer, or the more hidden secrets of Nature at the

season when fruits and seeds are forming ; the most familiar

objects, like old friends, will always afford us something to

study and to admire in their characters, while new dis-

coveries will awaken a train of new ideas. The yellow blos-

soms of the morning, that fold up their delicate leaves as the

day advances; others that court and sustain the full blaze of

noon ; and the pale night-scented tribe, which expand, and

diffuse their very sweet fragrance, towards evening, will all

please in their turn. Though spring is the season of hope

and novelty, to a naturalist more especially, yet the wise

provisions and abundant resources of Nature, in the close of

the year, will yield an observing mind no less pleasure, than

the rich variety of her autumnal tints affords to the admirers

of her external charms. The more we study the works of

the Creator, the more wisdom, beauty and harmony become

manifest, even to our limited apprehensions : and while we

admire, it is impossible not to adore.

" Soft roll your incense, herbs, and fruits, and flowers.

In mingled clouds, to Him, whose sun exalts,

Whose breath perfumes you, and whose pencil paints !

"
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INTRODUCTION

TO

PHYSIOLOGICAL AND SYSTEMATICAL

BOTANY.

Chap. I.

—

Distinctions between Animals, Vegetables, and

Fossils.—On the Vital Principle essential to the two former.

Those who with a philosophical eye have contemplated the

productions of Nature, have all, by common consent, divided

them into three great classes, called the Animal, the Vegetable,

and the Mineral or Fossil Kingdoms. These terms are still

in general use, and the most superficial observer must be

struck with their propriety. The application of them seems

at first sight perfectly easy, and in general it is so. Diffi-

culties occur to those only who look very deeply into the

subject.

Animals have an organized structure, which regularly

unfolds itself, and is nourished and supported by air and

food
;
they consequently possess life, and are subject to death ;

they are moreover endowed with sensation, and with spon-

taneous, as well as voluntary, motion.

Vegetables are organized, supported by air and food,

endowed with life and subject to death as well as animals.

B



2 DISTINCTIONS BETWEEN ANIMALS

They have in some instances spontaneous, though we know
not that they have voluntary, motion. They are sensible to

the action of nourishment, air, and light, and either thrive

or languish according to the wholesome or hurtful application

of these stimulants. This is evident to all who have ever

seen a plant growing in a climate, soil, or situation, not suit-

able to it. Those who have ever gathered a rose, know but

too well how soon it withers ; and the familiar application of

its fate to that of human life and beauty is not more striking

to the imagination than philosophically and literally true.

The sensitive plant is a more astonishing example of the

capability of vegetables to be acted upon as living bodies.

Other instances of the same kind we shall hereafter have

occasion to consider.

The spontaneous movements of plants are almost as readily

to be observed as their living principle. The general direc-

tion of their branches, and especially of the upper surface of

their leaves, though repeatedly disturbed, to the light; the

unfolding and closing of their flowers at stated times, or accord-

ing to favourable or unfavourable circumstances, with some

still more curious particulars to be explained in the sequel of

this work, are actions undoubtedly depending on their vital,

principle, and are performed with the greater facility in pro-

portion as that principle is in its greatest vigour. Hence
arises a question whether Vegetables are endowed with sensa-

tion. As they possess life, irritability, and motion, spontane-

ously directing their organs to what is natural and beneficial

to them, and flourishing according to their success in satisfy-

ing their wants, may not the exercise of their vital functions

be attended with some degree of sensation, however low, and

some consequent share of happiness? Such a supposition

accords with all the best ideas we can form of the Divine

Creator; nor could the consequent uneasiness which plants

must suffer, no doubt in a very low degree likewise, from the

depredations of animals, bear any comparison with their

enjoyment on the whole. However this may be, the want of

sensation is most certainly not to be proved with regard to

Vegetables, and therefore is of no use as a practical means of

distinguishing them, in doubtful cases, from Animals.
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Some philosophers * have made a locomotive power pecu-

liarly characteristic of Animals, not being aware of the true

nature of those half animated beings called Corals and Coral-

lines, which are fixed, as immovably as any plants, to the

bottom of the sea, while indeed many living vegetables swim
around them, unattached to the soil, and nourished by the

water in which they float. Some t have characterized Ani-

mals as nourished by their internal, and Vegetables by their

external surface, the latter having no such thing as an internal

stomach. This is ingenious, and tolerably correct ; but the

proofs of it must fail with respect to those minute and simply

constructed animals the Polypes, and the lower tribes of

Worms, whose feelers, put forth into the water, seem scarcely

different from roots seeking their food in the earth, and some

of which may be turned inside out, like a glove, without any

disturbance of their ordinary functions. The most satisfac-

tory remark I have for a long time met with on this difficult

subject is that of M. Mirbel, in his Traite d' Anatomie et de

Physiologie Vegetales,-^. a work I shall often have occasion to

quote. He observes, vol. i. p. 19, " that plants alone have a

power ofderiving nourishment, though not indeed exclusively,

from inorganic matter, mere earths, salts, or airs, substances

certainly incapable of serving as food for any animals, the

latter only feeding on what is or has been, organized matter,

either of a vegetable or animal nature. So that it should

seem to be the office of vegetable life alone to transform dead

matter into organized living bodies." This idea appears

to me so just, that I have in vain sought for any exception

to it.

Let us however descend from these philosophical specula-

tions to purposes of practical utility. It is sufficient for the

young student of Natural History to know, that in every case

in which he can be in doubt whether he has found a plant or one

of the lower orders of animals, the simple experiment of burn-

ing will decide the question. The smell of a burnt bone,

* Jungius, Boerhaave, Ludwig, and many others,

•j- Dr. Alston, formerly professor of Botany at Edinburgh.

\ Published at Paris a few years since, in two vols. 8vo.
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coralline, or other animal substance, is so peculiar that it can

never be mistaken, nor does any known vegetable give out

the same odour.

The Mineral Kingdom can never be confounded with the

other two. Fossils are masses of mere dead unoro-anizedo
matter, subject to the laws of chemistry alone; growing

indeed, or increasing by the mechanical addition of extrane-

ous substances, or by the laws of chemical attraction, but not

fed by nourishment taken into an organized structure. Their

curious crystallization bears some resemblance to organiza-

tion, but performs none of its functions, nor is any thing like

a vital principle to be found in this department of Nature.

If it be asked what is this vital principle, so essential to

animals and vegetables, but of which fossils are destitute, we
must own our complete ignorance. We know it, as we know
its Omnipotent Author, by its effects.

Pei'haps in the fossil kingdom heat may be equivalent to a

vital principle ; but heat is not the vital principle of organ-

ized bodies, though probably a consequence of that principle.

Living bodies of animals and plants produce heat ; and this

phenomenon has not, I think, been entirely explained on

any chemical principles, though in fossils the production of

heat is in most cases tolerably well accounted for. In animals

it seems to have the closest possible connexion with the vital

energy. But the effects of this vital energy are still more

stupendous in the operations constantly going on in every

organized body, from our own elaborate frame to the hum-

blest moss or fungus. Those different fluids, so fine and

transparent, separated from each other by membranes as fine,

which compose the eye, all retain their proper situations

(though each fluid individually is perpetually removed and

renewed) for sixty, eighty, or a hundred years, or more, while

life remains. So do the infinitely small vessels of an almost

invisible insect, the fine and pellucid tubes of a plant, all

hold their destined fluids, conveying or changing them ac-

coi'ding to fixed laws, but never permitting them to run into

confusion, so long as the vital principle animates their vari-

ous forms. But no sooner does death happen, than, without

any alteration of structure, any apparent change in their
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material configuration, all is reversed. The eye loses its form

and brightness; its membranes let go their contents, which

mix in confusion, and thenceforth yield to the laws of che-

mistry alone. Just so it happens, sooner or later, to the other

parts of the animal as well as vegetable frame. Chemical

changes, putrefaction, and destruction, immediately follow

the total privation of life, the importance of which becomes

instantly evident when it is no more. I humbly conceive,

therefore, that if the human understanding can in any case

flatter itself with obtaining, in the natural world, a glimpse of

the immediate agency of the Deity, it is in the contemplation

of this vital principle, which seems independent of material

organization, and an impulse of his own divine energy.

Nor am I ashamed to confess that I can no more explain

the physiology of vegetables than of animals, without this

hypothesis, as I allow it to be, of a living principle in both.

Chemistry seems to me no more competent to develope our

vital functions, than the humoral pathology of old could

explain our diseases. To argue from dead to living matter is

a solecism. The able Mr. Chevalier, so recently lost to his

country, has shown this on the most suitable of all occasions,*

the anniversary of the birth of the great man to whose name

and memory the Hunterian Oration is annually dedicated,

and of whose physiological systems the vital principle always

formed the basis. Even my illustrious friend Sir Humphry
Davy, while he disowns this hypothesis, admits all I mean to

claim, in allowing that vegetables " may truly be said to be

living systems, inasmuch as they possess the means of convert-

ing the elements ofcommon matter into organized structures."

The Rev. Mr. Keith, who discusses this subject at length in

Trans, ofLinn. Soc. v. 1 1. pp. 252—269, justly observes, that

our great chemist by " these means" evidently admits ofsome-

thing more than merely " common matter." I will not dis-

pute about terms, but shall refer to this principle of vitality,

by which a plant differs from a stone, and agrees with an

• See the Hunterian Oration delivered before the Royal CoUege of Surgeons

in London, on the 14th of February, 1821, by Thomas Chevalier, F. R. S.

F. S. A. and F. L. S. Surgeon Extraordinary to the King. London. 1821.
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animal, to explain, as far as I can, in the following pages, the

phenomena of vegetation. 1 fear our ignorance of vegetable,

as well as of animal, chemistry, must, on many occasions, take

shelter under this nominis umbra.

Chap. II.

—

Definition of Natural History, and particularly

Botany.—Of the general texture of Plants.

Natural History properly signifies that study by which we

learn to distinguish from one another the natural bodies,

whether Animal, Vegetable, or Mineral, around us ; to dis-

cover as much as possible their nature and properties, and

especially their natural dependence on each other in the

general scale of beings. In a more extensive sense, it may
be said to teach their secondary properties, or the various

uses to which they have been, or may be, converted, in the

service of mankind or of other animals ; inasmuch as an ac-

quaintance with their natural qualities is our only sure guide

to a knowledge of their artificial uses. But as this definition

would include many arts and sciences, each of them sufficient

to occupy any common mind, as Agriculture, Dietetics, Medi-

cine, and many others, it is sufficient for a philosophical

naturalist to be acquainted with the general principles upon

which such arts and sciences are founded.

That part of Natural History which concerns plants is

called Botany, from Borav);, the Greek word for an herb or

grass. It may be divided into three branches : 1st, The
physiology of plants, or a knowledge of the structure and

functions of their different parts ;
2dly, The systematical

arrangement and denomination of their several kinds; and
3dly, Their economical or medical properties. All these

objects should be kept in view by an intelligent botanist.

The two first are of essential service to each other, and the

last is only to be pursued, with any certainty, by such as are

versed in the other two. The present publication is intended

to explain the fundamental principles of them all, with as
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much practical illustration as may be necessary for those who
wish to become acquainted with this delightful science.

Botany has one advantage over many other useful and neces-

sary studies, that even its first beginnings are pleasing and

profitable, though pursued to ever so small an extent ; the

objects with which it is conversant are in themselves charm-

ing, and they become doubly so to those who contemplate them

with the additional sense, as it were, which science gives ; the

pursuit of these objects is an exercise no less healthful to the

body, than the observation of their laws and characters is to

the mind.

In studying the functions of the Vegetable frame, we must

constantly remember that it is not merely a collection of tubes

or vessels holding different fluids, but that it is endowed with

life,* and consequently able not only to imbibe particular

fluids, but to alter their nature according to certain laws, that

is, to form peculiar secretions. This is the exclusive property of

a living being. Animals secrete milk and fat from food which

has no resemblance to those substances; so Vegetables secrete

gum, sugar, and various resinous substances from the various

materials of the soil in which they grow, or perhaps from

mere water and air. The most different and discordant

fluids, separated only by the finest film or membrane, are, as

I have already observed, kept perfectly distinct while life

remains ; but no sooner does the vital principle depart, than

secretion, as well as the due preservation of what has been

secreted, are both at an end, and the principle of dissolution

reigns absolute.

Before we can examine the physiology of vegetables, it is

necessary to acquire some idea of their structure.

Much light has been thrown upon the general texture of

Vegetables by the microscopic figures of Grew, Malpighi and

others, repeated by Dr. Thornton in his Illustration of the

Linnaean System ; but more especially by the recent observa-

tions and highly magnified dissections of M. Mirbel. See

his table of Vegetable Anatomy, in the work already men-

tioned. From preceding writers we had learned the general

* See Chapter I.
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tubular or vascular structure of the vegetable body, and the

existence of some peculiar spirally-coated vessels in many
plants. On these slender foundations physiologists have, at

their pleasure, constructed various theories, relative to the

motion of the sap, respiration, and other functions, presumed

to be analogous to those of animals. The anatomical

observations of Mirbel go further than those of Grew, &c.,

and it is necessary to give a short account of his dis-

coveries.

He finds, by the help of the highest magnifying powers,

that the vegetable body is a continued mass of tubes and

cells; the former extended indefinitely, the latter frequently

and regularly interrupted by transverse partitions. These

partitions being ranged alternately in the corresponding cells,

and each cell increasing somewhat in diameter, after its first

formation, except where restrained by the transverse par-

titions, seem to account for their hexagonal figure.* See

Tab. I. f. a. The membranous sides of all these cells and

tubes are very thin, more or less transparent, often porous,

variously perforated or torn. Of the tubes, some are without

any lateral perforations, f. b, at least for a considerable

extent; others are pierced with holes ranged in a close spiral

line, /i c ; in others several of these holes run together, as it

were, into interrupted spiral clefts, f. d; and in some those

clefts are continued, so that the whole tube, more or less, is

cut into a spiral line, f.e; which, in some young branches

and tender leaves, will unroll to a great extent, when they

are gently torn asunder. The cellular texture, especially,

is extended to every part of the vegetable body, even into

the thin skin called the cuticle, which covers every external

part, and into the fine hairs or down which, in some instances,

clothe the cuticle itself.

Before we offer any thing upon the supposed functions of

these different organs, we shall take a general view of the

Vegetable body, beginning at the external part and proceed-

ing inwards.

* 111 microsoopic figures they are generally drawn like circles intersecting each

other.



Chap. III.

—

Of the Cuticle or Epidermis.

Every part of a living plant is covered with a skin or mem-
brane, called the cuticle, which same denomination has been

given by anatomists to the scarf skin that covers the animal

body, protecting it from the injuries of the air, and allowing

of due absorption and perspiration through its pores.

There is the most striking analogy, if not a perfect iden-

tity, between the animal and the vegetable cuticle. In the

former, it varies in thickness from the exquisitely delicate

film which covers the eye, to the hard skin of the hand or

foot, or the far coarser covering of a Tortoise or Rhinoceros
;

in the latter, it is equally delicate on the parts of a flower,

and scarcely less hard on the leaves of the Pearly Aloe, or

coarse on the trunk of a Plane-tree. In the numerous layers

of this membrane continually peeling off" from the Birch, we
see a I'esemblance to the scales which separate from the shell

of a Tortoise. By maceration, boiling, or putrefaction, this

part is separable from the plant as well as from the animal,

being, if not absolutely incorruptible, much less prone to

decomposition than the parts it covers. The vital principle,

as far as we can judge, seems to be extinct in it.

The cuticle admits of the passage of fluids from within as

well as from without, but in a due and definite proportion

in every plant: consequently it must be porous; and the

microscope shows, what reason would teach us to expect,

that its pores are different in different kinds of plants. In

very succulent plants, as Aloes, a leaf of which being cut off

will lie for many weeks in the sun without drying entirely,

and yet when partly dry, will become plump again in a few

hours if plunged into water, the cuticle must be very curiously

constructed, so as to admit of ready absorption, and very

tardy perspiration. Such plants are accordingly designed

to inhabit hot sandy countries, where they are long exposed

to a burning sun, with very rare supplies of rain.

This part allows also of the passage of air, as is proved by

experiments on the functions of leaves. Light probably acts
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through it, as the cuticle is a colourless membrane. We
know tlie effects of light to be very important in the vege-

table economy.

But though this fine membrane admits extraneous sub-

stances, so as to have their due effect upon the vegetable

constitution, according to fixed laws, it no less powerfully

excludes all that would be injurious to the plant, either in

kind or proportion. Against heat or cold it proves, in

general, but a feeble defence; but when clothed with hair or

wool, it becomes a very powerful one. Against the undue
action of the atmosphere it is so important a guard, that,

when any tender growing part is deprived of it, the greatest

mischiefs ensue. It forms in the Vegetable, as well as the

Animal, a fine but essential barrier between life and de-

struction.

Some have imagined that the cuticle gave form to the

vegetable body, because it sometimes being over-tight causes

contractions on the stem of a tree, as in the Plum or Cherry,

and because it is found to be cracked wherever an unnatural

excrescence is produced on the bark. No doubt the cuticle

is formed so as to accommodate itself only to the natural

growth of the plant, not to any monstrosities, and those

lumps cause it to burst; just as it happens to ripe fruits in

very wet seasons. Their cuticle is constructed suitably to

their usual size or plumpness, but not to any immoderate

increase from too great absorption of wet. If the cuticle be

removed from any part, no swelling follows, as it would if

this membrane only kept the tree in shape.

The extension of the cuticle is astonishing, if we consider

that it is formed, as Grew well observes, on the tenderest

embryo, and only extended during the growth of the plant,

and that it appears not to have any connexion with the vas-

cular or living part of the vegetable body. But though so

accommodating in those parts where it is wanted, on the old

trunks of most trees it cracks in every direction, and in

many is entirely obliterated, the old dead layers of their bark

performing all the requisite offices of a cuticle.

M. Mirbel, indeed, though he admits the importance of

this part in the several ways above-mentioned, contends, that
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it is not a distinct organ like the cuticle of animals, but

merely formed of the cellular parts of the plant dilated and

multiplied, and changed by their new situation. This is very

true; but upon the same principle, the human cuticle can

scarcely be called a distinct organ. Its texture is continually

scaling off externally, and it is supplied with new layers

from within. Just so does the cuticle of the Birch peel off

in scales, separable, almost without end, into smaller ones.

Examples of different kinds of cuticle may be seen in the

following plants.

On the Currant tree it is smooth, and scales off in large

entire flakes, both from the young branches and old stem.

The same may be observed in the Elder.

The fruit of the Peach, and the leaf of the Mullein, have

a cuticle covered with dense and rather harsh wool, such as

is found on many South American plants, and on more

Cretan ones. The latter, we know, grow in open places

under a burning sun.

The leaf of the White Willow is clothed with a fine silky

or satiny cuticle.

The cuticle of the Betony, and of many other plants, is

extended into rigid hairs or bristles, which in the Nettle are

perforated, and contain a venomous fluid.

On the fruit of the Plum, and on many leaves, we find a

bluish dry powder covering the cuticle, which is a resinous

exudation, and it is difficult to wet the surface of these plants.

Rain trickles over them in large drops.

In the Cork tree, the Common Maple, and even the

Dutch Elm, the cuticle is covered with a fungous substance,

most extraordinary in its nature, though familiar to us as

cork.

In Grasses and some other plants, the ingenious Sir H.
Davy has found a flinty substance in the cuticle. The
Equisetwn hyemnle, in consequence of its unequal or toothed

cuticle, which is of a flinty nature, serves to polish ivory and
brass, being for such purposes imported from Holland, and
called Dutch Rushes.

What seems to be the cuticle on the trunk of the Plane,

the Fir, and a kind of Willow called Salix triandra, rather
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consists of scales of bark, which having performed their

functions and become dead matter, are rejected by the

increasing bark beneath them; and this accords with M.
Mirbel's idea of the cuticle. The old layers of bark in the

Chestnut, Oak, and many other trees, though not cast off, are

of the same nature ; and these under the microscope exhibit

the same cellular texture as the real cuticle.

Chap. IV.

—

Of the Cellular Integument.

Immediately under the Cuticle we find a succulent cellular

substance, for the most part of a green colour, at least in the

leaves and branches, which is called by Du Hamel the

Enveloppe cellulaire, and by Mirbel the Tissu herhace.

This is, in general, the seat of colour, and in that respect

analogous to the rete mucosum, or pulpy substance situated

under the human cuticle, which is pale in the European, and

black in the Negro; but we must carry the analogy no

further, for these two parts perform no functions in common.

Du Hamel supposed this pulp to form the cuticle; but this

is improbable, as his experiments show, when that membrane

is removed, that the Cellular Integument exfoliates, at least

in trees, or is thrown off in consequence of the injury it has

sustained, and a new cuticle, covering a new layer of the

same succulent matter, is formed under the old one. Annual

stems or branches have not the same power, any more than

leaves.

But little attention has been paid to this organ till lately,

though it is very universal, even, as Mirbel observes, in

Mosses and Ferns. The same writer remarks, that " leaves

consist almost entirely of a plate of this substance, covered

on each side by the cuticle. The stems and branches of both

annual and perennial plants are invested with it; but in

woody parts it is dried up and reproduced continually, such

parts only having that reproductive power. The old layers

remain, are pushed outward by the new ones, and form at
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length the rugged dry dead covering of the old trunks of

trees."

When we come to consider the curious functions of leaves,

we shall find this part to be of the very first importance.

In it the principal changes operated upon the sap of plants

by light and air, and the consequent elaboration of all their

peculiar secretions, take place.

Chap. Y.—Of the Bark.

Under the Cellular Integument we find the Bark, consisting

of but one layer in plants or branches only one year old,

and often not distinguishable from the wood. In the older

branches and trunks of trees, it consists of as many layers as

they are years old, the innermost being called the liber ; and

it is in this layer only that the essential vital functions are

carried on for the time being, after which it is pushed out-

wards with the Cellular Integument, and becomes, like that, a

lifeless crust. These older layers, however, are for some
time reservoirs of the peculiar secreted juices of the plant,

which perhaps they may help to perfect.

In some roots, the bark, though only of annual duration,

is very thick : as in the Carrot, the red part of which is all

bark. In the Parsnep, though not distinctly coloured, it is

no less evident. In the Turnep it is much thinner, though

equally distinct from the wood or body of the root.

The Bark contains a great number of woody fibres, run-

ning for the most part longitudinally, which give it tenacity,

and in which it differs very essentially from the parts already

described. These woody fibres, when separated by macera-

tion, exhibit, in general, a kind of net-work, and in many
instances, great regularity and beauty of structure. In a

family of plants, to which the Mezereon belongs, the fibres

of the inner bark have a beautiful white shining appearance

like silk. In one of this tribe, a native of Jamaica, and
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called Lace Bark, that part may be separated by lateral

extension into an elegant kind of lace.

In the old bark of the Fir tribe, on the contrary, nothing

of this kind is discernible. The bark of the Cluster Pine,

Pinus Pinaster, some inches in thickness, is separable into

thin porous layers, each of them the production of one

season, which do really seem to be, according to M. Mirbel's

theory, hardened and dried Cellular Integument; but they

are rather perhaps that vascular part of the Bark which once

contained the secreted fluid, or turpentine, so abundant in

this tree.

The bark of Oak trees twenty or thirty years old, if cut

and long exposed to the weather, separates into many fine

thin layers, of a similar, though less delicate, texture to the

Lace Bark of Jamaica. All these layers, in a living state,

are closely cormected with each other by the cellular texture

which pervades the vegetable body in general, as well as by

transverse vessels necessary for the perfox'mance of several

functions hereafter to be mentioned.

In the bark the peculiar virtues or qualities of particular

plants chiefly reside, and more especially in several of its

internal layers nearest to the wood. Here we find in

appropriate vessels the resin of the Fir and Juniper, the

astringent principle of the Oak and Willow, on which their

tanning property depends, the fine and valuable bitter of the

Peruvian Bark, and the exquisitely aromatic oil of the Cinna-

mon. The same secx'etions do indeed, more or less, pervade

the wood and other parts of these plants, but usually in a

less concentrated form.

When a portion of the bark of a tree is removed, the

remainder has a power of extending itself laterally, though

very gradually, till the wound is closed. This is accomplished

by each new layer, added to the bark internally, spreading a

little beyond the edge of the preceding layer. The opera-

tion of closing the wound goes on the more slowly, as the

wood underneath, from exposure to the air, has become dead,

and frequently rotten, proving an incumbrance, which,

though the living principle cannot in this instance free itself
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from, it has no power of turning to any good account. If,

however, this dead wood be carefully removed, and the

wound protected from the injuries of the atmosphere, the

new bark is found to spread much more rapidly : and as

every new layer of bark forms, as will be proved in the next

chapter, a new layer of wood, the whole cavity, whatever it

may be, is in process of time filled up.

This operation of Nature was turned to great advantage

by the late Mr. Forsyth of Kensington gardens, the history

of whose experiments is before the public. Under his

management many timber trees, become entirely hollow,

were filled with new wood, and made to produce fresh and

vigorous branches ; and pear-trees, planted in the time of

King William, and become so decayed and knotty as to

bear no fruit worth gathering, were, by gradual paring

away of the old wood and bark, and the application of a

composition judiciously contrived to stick close and keep out

air and wet, restored to such health and strength as to cover

the garden walls with new branches bearing a profusion of

fine fruit. These experiments have passed under my own

actual observation, and I am happy to bear testimony to the

merits of a real lover of useful science, and one of the most

honest and disinterested men I ever knew.

Chap. VI.—0/ the Wood.

When the bark is removed, we come to the substance of

the wood, which makes the principal bulk of the trunk or

branch of a tree or shrub. When cut across, it is found to

consist of numerous concentric layers, very distinct in the

Fir, and other European trees in general. Each of these

circular layers is externally most hard and solid. They

differ however among themselves in this respect, as well as

in their breadth on the whole. It often happens that all the

layers are broadest towards one side of the tree, so that their
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common centre is thrown very much out of the actual centre

of the trunk.

The wood owes its strength and tenacity to innumerable

woody fibres, and consists of various vessels running for the

most part longitudinally ; some having a spiral coat, others

not. Of these vessels, some in their youngest state convey

the sap from the root to the extremities of the branches and

leaves; others contain the various peculiar or secreted juices

;

others perhaps contain air. The whole are joined together

by the cellular substance already described.

Linnaeus and most writers believe that one of the above-

mentioned circular layers of wood is formed every year, the

hard external part being caused by the cold of winter ; con-

sequently, that the exact age of a sound tree when felled

may be known by counting these rings. It has even been

asserted, that the date of peculiarly severe winters may be

found in the harder more condensed rings, formed at those

periods; and moreover, that the north side of a tree may
always be known by the narrowness and density of the rings

on that side. All this is controverted by Mirbel, chiefly on

the authority of Du Hamel, who nevertheless scarcely says

enough to invalidate the ancient opinion on the whole. It

is very true that there may be occasional interruptions in the

formation of the wood, from cold or fickle seasons, and that

in some trees the thin intermediate layers, hardly discernible

in general, which unite to form the principal or annual ones,

may, from such fluctuation of seasons, become more distinct

than is natural to them. Such intermediate layers are even

found more numerous in some trees, of the same species and

age, than in others. But as there is always a most material

difference between summer and winter, so I believe will there

always be a clear distinction between the annual rings of

such trees as show them at all. Trees of hot countries

indeed, as Mahogany, and evergreens in general, have them

but indistinctly marked; yet even in these they are to be

seen. With regard to their greater compactness on the north

side of a tree, Du Hamel justly explodes this idea. In fact,

there is most wood formed, and consequently these circles are
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broadest, on the side most favourable to vegetation, and

where there are most branches and leaves. This in a soli-

tary tree is generally towards the south ; but it is easy to

perceive the occasional variations which must arise from local

exposure, soil, moisture, and other causes.

In some trees, a number of the outermost rings differ

greatly in colour from the innermost, and are called by

workmen the sap. In the Laburnum, the former are yellow,

the latter brown. In the Oak, and many other trees, a

similar difference, though less striking, is perceptible, and in

most the external rings are much less firm, compact, and

durable than the rest, retaining more vital principle, and

more of the peculiar juices of the plant. Such rings are all

comprehended by Du Hamel under the name of Aubier,

alburnum; and he rightly observes that this diflFerence often

extends to a greater number of rings on one side of a tree

than on another. It seems that the more vigour there is in

a tree, or side of a tree, the sooner is its alburnum made

perfect wood. By this term, however, is properly under-

stood only the layer of new unhardened wood of the present

year. When the word alburnum is used in the following

pages, it applies to this part only.

Physiologists have long differed, and do still differ, about

the origin of the wood. Malpiglii and Grew thought it was

formed by the bark, and the best observations have confirmed

their opinion. Hales supposed the wood added a new layer

to itself externally every year. Linnaeus had a peculiar

notion, that a new layer of wood was secreted annually, from
the pith, and added internally to the former ones. Truth
obliges me to confess that the latter theory is most devoid of
any kind of proof or probability.

Du Hamel, by many experiments, proved the wood to be
secreted or deposited from the innermost part of the bark or
liber. He introduced plates of tinfoil under the barks of
growing trees, carefully binding up their wounds, and, after

some years, on cutting them across, he found the layers of

new wood on the outside of the tin. His original specimens
I have examined in the public museum at Paris.

Dr. Hope, formerly Professor of Botany at Edinburgh,

c
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instituted an experiment, if possible, more decisive, upon a

branch of Willow three or four years old. The bark was

carefully cut through longitudinally on one side, for the

length of several inches, so that it might be slipped aside

from the wood in the form of a hollow cylinder, the two ends

remaining undisturbed. The edges of the bark were then

united as carefully as possible, the wood covered from the

air, and the whole bound up to secure it from external

injury. After a few years, the branch was cut through

transversely. The cylinder of bark was found lined with

layers of new wood, whose number, added to those in the

wood from which it had been stripped, made up the number

of rings in the branch above and below the experiment.

For an account of this experiment I am indebted to Dr.

Thomas Hope, the present Chemical Professor at Edinburgh.

Du Hamel engrafted a portion of the bark of a Peach-tree

upon a Plum. After some time he found a layer of new

wood under the engrafted bai'k, white like that of the Peach,

and evidently different from the red wood of the Plum.

Moreover, in this, and other experiments made with the

same intention, he found the layers of new wood always con-

nected with the bark, and not united to the old wood. See

his Physique des Arhres, vol. 2, p. 29, &c. It deserves also to

be mentioned, that by performing this experiment of engraft-

ing a portion of bark at different periods through the spring

and summer, the same accurate observer found a great

difference in the thickness of the layer of new wood produced

under it, which was always less in proportion as the operation

was performed later in.the season.

That the bark or liber produces wood seems therefore

proved beyond dispute, but some experiments persuaded Du
Hamel that in certain circumstances the wood was capable

of producing a new bark. This never happened in any case

but when the whole trunk of a tree was stripped of its bark.

A Cherry-tree treated in this manner exuded from the whole

surface of its wood, in little points, a gelatinous matter which

gradually extended over the whole, and became a new bark,

under which a layer of new wood was speedily formed.

Hence Mirbel concludes, vol. 1, p. 176, that the alburnum and
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the wood are really the origin of the new layers of wood, by

producing first this gelatinous substance, or matter of organ-

ization, which he and Du Hamel call cambium, and which

Mirbel supposes to produce the liher or young bark, and at

the same time, by a peculiar arrangement of the vascular

parts, the alburnum or new wood. His opinion is strength-

ened by the observation of a tribe of plants to be explained

hereafter. Palms, Grasses, &c., in which there is no real

bark, and in which he finds that the woody fibres do actually

produce the cambium. Dr. Hope's experiment will scarcely

invalidate this opinion, because it may be said the cambium

had already in that case formed the liber.

This subject will be better understood when we come to

speak of Mr. Knight's experiments on the course of the sap.

Chap. Nil.—Of the Medulla or Pith.

The centre or heart of the vegetable body, within the wood,

contains the Medulla or Pith. This, in parts most endowed
with life, as roots, and young growing stems or branches, is

a tolerably firm juicy substance, of an uniform texture, and

commonly a pale green or yellowish colour. Such is its

appearance in the young shoots of Elder in the spring; but

in the very same branches, fully grown, the pith becomes

dry, snow-white, highly cellular, and extremely light, capable

of being compressed to almost nothing. So it appears like-

wise in the common Red or White Currant, and numerous

other plants. In many annual stems, the pith, abundant

and very juicy while they are growing, becomes little moi-e

than a web, lining the hollow of the complete stem, as in

some Thistles. Many grasses and umbelliferous plants, as

Conium maculatum or Hemlock, have always hollow stems,

lined only with a thin smooth coating of pith, exquisitely

delicate and brilliant in its appearance.

Concerning the nature and functions of this part various

opinions have been held.

Du Hamel considered it as merely cellular substance
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connected with what is diffused through the whole plant,

combining its various parts, but not performing any remark-

able office in the vegetable economy.

Linnaeus, on the contrary, thought it the seatof lifeand source

of vegetation ; that its vigour was the main cause of the

propulsion of the branches, and that the seeds were more
especially formed from it. This latter hypothesis is not

better founded than his idea, already mentioned, of the pith

adding new layers internally to the wood. In fact, the pith

is soon obliterated in the trunks of many trees, which never-

theless keep increasing, for a long series of years by layers

of wood added every year from the bark, even after the heart

of the tree is become hollow from decay.

Some considerations have led me to hold a medium
opinion between these two extremes. There is, in certain

respects, an analogy between the medulla of plants and the

nervous system of animals. It is no less assiduously protected

than the spinal marrow or principal nerve. It is branched

off and diffused through the plant, as nerves are through

the animal. Hence it is not absurd to presume that it may,

in like manner, give life and vigour to the whole, though by
no means, any more than nerves, the orgaii or source of

nourishment. It is certainly most vigorous and abundant

in young and growing branches, and must be supposed to

be subservient, in some way or other, to their increase.

Mr. Lindsay of Jamaica, in a paper read long ago to the

Royal Society, but not published, thought he demonstrated

the medulla in the leaf-stalk of the Mimosa pudica, or Sensi-

tive Plant, to be the seat of irritability, nor can I see any

thing to invalidate this opinion.

Mr. Knight, in the Philosophical Transactions for 1801,

p. 348, supposes the medulla may be a reservoir of moisture,

to supply the leaves whenever an excess of perspiration

renders such assistance necessary, and he has actually traced

a direct communication by vessels between it and the leaf.

" Plants," says that ingenious writer, " seem to require some

such reservoir; for their young leaves are excessively tender,

and they perspire much, and cannot, like animals, fly to the

shade and the brook."

This idea of Mr. Knight's may derive considerable support
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from the consideration of bulbous-rooted grasses. The
common Cats-tail Grass, Phleim pratense, when growing in

pastures that are uniformly moist, has a fibrous root ; but in

dry situations, or such as are only occasionally wet, it ac-

quires a bulbous one, whose inner substance is moist and

fleshy, like the pith of young branches of trees. This is evi-

dently a provision of Nature to guard the plant against too

sudden a privation of moisture from the soil.

But on the other hand, all the moisture in the medulla of

a whole branch is, in some cases, too little to supply one

hour's perspiration of a single leaf. Neither can I find that

the moisture of the meduUa varies, let the leaves be ever so

flaccid. I cannot but incline therefore to the opinion that

the medulla is rather a reservoir of vital energy, even in these

bulbous grasses.

Mr. Knight has shown that the part in question may be

removed without any great inj ury to a branch, or at least

without immediate injury ; but I have had no opportunity of

making any experiments on this particular subject.

Chap, VIII.

—

Of the Sap-Vessels, and Course of the Sap;

with Mr. KnigMs Theory of Vegetation,

Much contrariety of opinion has existed among physiologists

concerning the vascular system of plants, and the nature of

the propulsion of the sap through their stems and branches.

Indeed it is a subject upon which, till lately, very erroneous

ideas have prevailed.

That the whole vegetable body is an assemblage of tubes

and vessels is evident to the most careless observer; and those

who are conversant with the microscope, and books relating

to it, have frequent opportunities of observing how curiously

these vessels are arranged, and how different species of plants,

especially trees, differ from each other in the structure and

disposition of them. Such observations, however, if pursued
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no further, lead but a little way towards a knowledge of the

wonderful physiology of vegetables.

In the 2d chapter, mention is made of the general cellular

and vascular texture of plants; we must now be a little more

particular in our inquiries.

That plants contain various substances, as sugar, gum,
acids, odoriferous fluids and others, to which their various

flavours and qualities are owing, is familiar to every one; and

a little reflection will satisfy us that such substances must

each be lodged in proper cells and vessels to be kept distinct

from each other. They are extracted, or secreted, from the

common sap of the plant, and called its peculiar or secreted

fluids. Various experiments and observations, to be hereafter

enlarged upon, prove also that air exists in the vegetable body,

and must likewise be contained in appropriate vessels. Be-

sides these, we know that plants are nourished and invigorated

by water, which they readily absorb, and which is quickly

conveyed through their stalks and leaves, no doubt by tubes

or vessels on purpose. Finally, it is observable that all plants,

as far as any experiment has been made, contain a common
fluid, which at certain seasons of the year is to be obtained in

great quantity, as from vine bi'anches by wounding them in

the spring before the leaves appear, and this is properly called

the sap. It is really the blood of the plant, by which its whole

body is nourished, and from which the peculiar secretions are

made.

The great difficulty has been to ascertain the vessels in

which the sap runs. Two of the most distinguished inquirers

into the subject, Malpighi and Grew, believed the woody
fibres, which make so large a part of the vegetable body, and

give it consistence and strength, to be the sap-vessels, analo-

gous to the blood-vessels of animals, and their opinion was

adopted by Du Hamel. In support of this theory, it was

justly observed that these fibres are very numerous and strong,

running longitudinally, often situated with great uniformity

(an argument for their great importance), and found in all

parts of a plant, although in some they are so delicate as to

be scarcely discernible. But Philosophers sought in vain for

any perforation, any thing like a tubular structure in the
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woody fibres to countenance this hypothesis, they being divisi-

ble almost without end, like the muscular fibre. This diffi-

culty was overlooked, because of the necessity of believing the

existence of sap-vessels somewhere; for it is evident that the

nutrimental fluids of a plant must be carried with force to-

wards certain parts and in certain directions, and that this can

be accomplished by regular vessels only, not, as Tournefort

supposed, by capillary attraction through a simple spongy or

cottony substance.

I received the first hint of what I now believe to be the true

sap-vessels from the 2d section of Dr. Darwin's Phytologia,

where it is suggested that what have been taken for air-ves-

sels are really absorbents destined to nourish the plant, or, in

other words, sap-vessels. The same idea has been adopted,

confirmed by experiments, and carried to much greater per-

fection, by Mr. Knight, whose papers in the Philosophical

Transactions for 1801, 1804 and 1805, throw the most bril-

liant light upon it, and, I think, establish no less than an

entirely new theory of vegetation, by which the real use and

functions of the principal organs of plants are now, for the

first time, satisfactorily explained.

In a young branch of a tree or shrub, or in the stem of an

herbaceous plant, are found, ranged round the centre or pith,

a number of longitudinal tubes or vessels, of a much more

firm texture than the adjacent parts, and when examined

minutely, these vessels often appear to be constructed with a

spiral coat. This may be seen in the young twigs and leaf-

stalks of Elder, Syringa, and many other shrubs, as well as in

numerous herbaceous plants, as the Piony, and more espe-

cially many of the Lily ti'ibe. If a branch or stalk of any of

these plants be partly cut through or gently broken, and its

divided portions slowly drawn asunder, the spiral coats of

their vessels will unroll, exhibiting a curious spectacle even to

the naked eye. In other cases, though the spiral structure

exists, its convolutions are scarcely separable at all, or so

indeterminate as to be only marked by an interrupted line of

perforations or slits, as shown by M. Mirbel. Indeed the very

same branches which exhibit these spiral vessels when young,

show no signs of them at a more advanced period of growth,
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when their parts are become more woody, firm, and rigid.

No such spiral-coated vessels have been detected in the bark

at any period of its growth.

Malpighi asserts that these vessels are always found to

contain air only, no other fluid ; while Grew reports that he

sometimes met with a quantity of moisture in them. Both
judged them to be air-vessels, or, as it were, the lungs of

plants, communicating, as these philosophers presumed, with

certain vessels of the leaves and flowers, of an oval or globular

form, but destitute of a spiral coat. These latter do really

contain air, but it rather appears from experiment that they

have no direct communication with the former. Thus the

tubes in question have always been called air-vessels, till

Darwin suggested their real nature and use.* He is perhaps

too decisive when he asserts that none of them are air-vessels

because they exist in the root, which is not exposed to the

atmosphere. We know that air acts upon the plant under

ground, because seeds will not vegetate in earth under the

exhausted receiver of an air-pump. Phil. Trans. No. 23. I

do not, however, mean to contend that any of these spiral ves-

sels are air-vessels, nor do I see reason to believe that plants

have any system of longitudinal air-vessels at all, though

they must be presumed to abound in such as are transverse

or horizontal.

Dr. Darwin and Mr. Knight have, by the most simple and

satisfactory experiment, proved these spiral vessels to be the

channel through which the sap is conveyed. The former

placed leafy twigs of a common Fig-tree about an inch deep

in a decoction of madder, and others in one of log-wood.

After some hours, on cutting the branches across, the coloured

liquors were found to have ascended into each branch by these

vessels, which exhibited a circle of red dots round the pith,

surrounded by an external circle of other vessels containing

the white milky juice, or secreted fluid, so remarkable in the

Fig-tree. Mr. Knight, in a similar manner, inserted the

lower ends of some cuttings of the Apple-tree and Horse

• Du Hamel, indeed, once suspected that they contained " highly rarefied

sap," but did not pursue the idea.
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chestnut into an infusion of the skins of a very black grape in

water, an excellent liquor for the purpose. The result was

similar. But Mr. Knight pursued his observations much
further than Dr. Darwin had done ; for he traced the coloured

liquid even into the leaves, " but it had neither coloured the

bark nor the sap between it and the wood ; and the medulla

was not affected, or at most was very slightly tinged at its

edges." Phil. Trans, for 1801, jo. 335.

The result of all Mr. Knight's experiments and remarks

seems to be, that the fluids destined to nourish a plant, being

absorbed by the root and become sap, are carried up into the

leaves by these vessels, called by him central vessels, from their

situation near the pith. A particular set of them, appropri-

ated to each leaf, branches off, a few inches below the leaf to

which they belong, from the main channels that pass along the

alburnum, and extend from the fibres of the root to the extre-

mity of each annual shoot of the plant. As they approach the

leaf to which they are destined, the central vessels become

more numerous, or subdivided. " To these vessels," says

Mr. Knight, " the spiral tubes are every where appendages,"

p. 336. By this expression, and by a passage in the following

page,* 337, this writer might seem to consider the spiral line,

which forms the coats of these vessels, as itself a pervious

tube, or else that he was speaking of other tubes with a spiral

coat, companions of the sap-vessels; but the plate which

accompanies his dissertation, and the perspicuous mode in

which he treats the subject throughout, prevent our mistaking

him on the last point. In order to conceive how the sap can

be so powerfully conveyed as it is through the vessels in which

it flows, from the root of a tall tree to its highest branches, we

must take into consideration the action of heat. We all know

that this is necessary to the growth and health of plants; and

that it requires to be nicely adjusted in degree, in order to

suit the constitutions of different tribes of plants destined for

* " The whole of the fluid, which passes from the wood to the leaf, seems to

me evidently to be conveyed through a single kind of vessel ; for the spiral tubes

will neither carry coloured infusions, nor in the smallest degree retard the

withering of the leaf, when the central vessels are divided-" Knight.
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different parts of the globe. It cannot but act as a stimulus

to the living principle, and is one of the most powerful agents

of Nature upon the vegetable as well as animal constitution.

Besides this, howevei', various mechanical causes may be sup-

posed to have their effect ; as the frequently spiral or screw-

like form of the vessels, in some of which, when separated

from the plant, Malpighi tells us he once saw a very beautiful

undulating motion that appeared spontaneous. This indeed

has not been seen by any other person, nor can it be supposed

that parts so delicate can, in general, be removed from their

natural situation, without the destruction of that fine irrita-

bility on which such a motion must depend. We may also

take into consideration the agitation of the vegetable body by

winds, which is known by experience to be so wholesome to

it,* and must serve powerfully to propel the fluids of lofty

trees ; the passage, and evolution perhaps, of air in other parts

or vessels, surrounding and compressing these; and lastly

the action, so ingeniously supposed by Mr. Knight, of those

thin shining plates called the silver grain, visible in oak wood,

which pressing upon the sap-vessels, and being apparently

susceptible of quick changes from variations in heat or other

causes, may have a powei-ful effect. " Their restless temper,"

says Mr. Knight, "after the tree has ceased to live, inclines

me to believe that they are not made to be idle whilst it

continues alive." Phil. Trans, for 1801, p. 344. These

plates are presumed by the authorjust quoted to be peculiarly

useful in assisting the ascent of the sap through the alburnum

of the trunk or chief branches, where indeed the spiral coats

of the vessels are either wanting, or less elastic than in the

leaf-stalks, and summits of the more tender shoots.

However its conveyance may be accomplished, it is certain

that the sap does reach the parts above-mentioned, and there

can surely be now as little doubt of the vessels in which it

runs. That these vessels have been thought to contain air

only, is well accounted for by Dr. Darwin, on the principle

of their not collapsing when emptied of their sap ; which is

* See Mr. Knight's experiments in confirmation of this in the Phil. Trans,

for 1803, p. 280.
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owing to their rigidity, and the elastic nature of their coats.

When a portion of a stem or branch is cut off, the sap soon

exhales from it, or rather is pushed out by the action of the

vessels themselves : hence they are found empty ; and for the

same reason, the arteries of animals were formei'ly thought

to contain air only. When the sap-vessels have parted with

their natural contents, air, and even quicksilver, will readily

pass through them, as is shown by various experiments.

Arguments in support of any theory must be very cautiously

deduced from such experiments, or from any other observa-

tions not made on vegetables in their most natural state and

condition
;
and, above all, that great agent the vital principle

must always be kept in view, in preference to mere mechani-

cal considerations.

These to which I give the common name of sap-vessels,

comprehending the common tubes of the alburnum, and the

central vessels, of Mr. Knight, may be considered as analo-

gous to the arteries of animals; or rather the}' are the

stomach, lacteals, and arteries all in one, for I conceive it to

be a great error in Dr. Darwin to call by this name the

vessels which contain the peculiar secretions of the plant.*

These sap-vessels, no doubt, absorb the nutritious fluids

afforded by the soil, in which possibly, as they pass through

the root, some change analogous to digestion may take place

;

for there is evidently a great difference, in many cases, be-

tween the fluids of the root, at least the secreted ones, and

those of the rest of the plant; and this leads us to presume

that some considerable alteration may be wrought in the sap

in its course through that important organ. The stem,

which it next enters, is by no means an essential part, for we
see many plants whose leaves and flowers grow directly fronni

the root.

Part of the sap is conveyed into the flowers and fruit,

where various fine and essential secretions are made from it,

of which we shall speak hereafter. By far the greater

portion of the sap is carried into the leaves, of the great

importance and utility of which to the plant itself, Mr.

* Phytologia, sect. 2.
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Knight's theory is the only one that gives us any adequate or

satisfactory notion. In those organs the sap is exposed to the

action of light, air, and moisture, three powerful agents, by

which it is enabled to form various secretions, at the same

time that much superfluous matter passes off by perspiration.

These secretions not only give peculiar flavours and

qualities to the leaf itself, but are returned by another set of

vessels, as Mr. Knight has demonstrated, into the new layer

of bark, which they nourish and bring to perfection, and

which they enable in its turn to secrete matter for a new
layer of alburnum the ensuing year. It is presumed that

one set of the returning vessels of trees may probably be

more particularly destined to this latter office, and another

to the secretion of peculiar fluids in the bark. See Phil.

Trans, for 1801, p. 337. In the bark, principally, if I mis-

take not, the peculiar secretions of the plant are perfected,

as gum, resin, &c., each undoubtedly in an appropriate set of

vessels. From what has just been said of the office of leaves,

we readily perceive why all the part of a branch above a

leaf or leaf-bud dies when cut, as each portion receives

nourishment, and the means of increase, from the leaf

above it.

By the above view of the vegetable economy, first given in

the present work, it appears that the vascular system of plants

is strictly annual. This, of course, is admitted in herbaceous

plants, the existence of whose stems, and often of the whole

individual, is limited to one season ; but it is no less true

with regard to trees. The layer of alburnum on the one

hand is added to the wood, and the liber, or inner layer of

the bark, is on the other, annexed to the layers formed in

preceding seasons, and neither has any share in the process

of vegetation for the year ensuing. Still, as they continue

for a long time to be living bodies, and help to perfect, if not

to form, secretions, they must receive some portion of

nourishment from those more active parts which have taken

up their late functions.

There is a tribe of plants called Monocotyledones, having

only one lobe to the embryo,* whose growth requires par-

• Or rather no true cotyledon at all.
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ticular mention. To these belongs the natural order of

Palms, which being the most lofty, and, in some instances,

the most long-lived of plants, have justly acquired the name
of trees. Yet, paradoxical as it may seem, they are rather

perennial herbaceous plants, having nothing in common
with the growth of trees in general. Their nature has been

learnedly explained by M. Desfontaines, a celebrated French

botanist, and by M. Mirbel in his Traite d' Anatomie et de

Physiologie Vegetales, vol. 1. p. 209, and Linneeus has long

ago made remarks to the same purpose. The Palms are

formed of successive circular crowns of leaves, which spring

directly from the root. These leaves and their foot-stalks

are furnished with bundles of large sap-vessels, and returning

vessels, like the leaves of our trees. When one circle of

them has performed its office, another is formed within it,

which being confined below, necessarily rises a little above

the former. Thus successive circles grow one above the

other, by which the vertical increase of the plant is almost

without end. Each circle of leaves is independent of its pre-

decessor, and has its own clusters of vessels, so that there can

be no aggregation of woody circles ; and yet in some of this

tribe, the spurious kind of stem, formed in the manner just

described, when cut across, shows something of a circular

arrangement of fibres, arising from the original disposition

of the leaves. The common orange lily, Lilium bulbiferum,

Curtis,* and white lily, L. candidum, t. 278, which belong

to the same natural family, called Monocotyledones, serve

to elucidate this subject. Their stems, though of only

annual duration, are formed nearly on the same principle as

that of a Palm, and are really congeries of leaves rising one

above another, and united by their bases into an apparent

stem. In these the spiral coats of the sap-vessels are very

easily discernible.

To conclude this subject of the propulsion of the sap, it is

necessary to say a few words on the power which the vessels

of plants are reported to possess of conveying their appro-

priate fluids equally well in either direction; or, in other

* The Fiery, or Smaller, Orange Lily is perh.ips tlie true L. bulbiferum.
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words, that it is indifferent whether a cutting of any kind be

planted with its upper or lower end in the ground. On this

subject also Mr. Knight has afforded us new information, by

observing that, in cuttings so treated, the returning vessels

retain so much of their original nature as to deposite new

wood above the leaf-buds; that is, in the part of the cutting

which, if planted in its natural position, would have been

below them. It appears, however, that the sap-vessels must

absorb and transmit their sap in a direction contrary to what

is natural; and it is highly probable, that, after some revolv-

ing seasons, new returning vessels would be formed in that

part of the stem which is now below the buds. I presume

there can be no doubt that successive new branches would

deposite their wood in the usual position. It is, nevertheless,

by no means common for such inverted cuttings to succeed

at all. An experiment to a similar purpose is recorded by

Dr. Hales, Vegetable Staticks, p. 132, t. 11, of engrafting

together three trees standing in a row, and then cutting off

the communication between the central one and the earth, so

that it became suspended in the air, and was nourished

merely through its lateral branches. The same experiment

was successfully practised by the late Dr.Hope at Edinburgh

upon three "Willows, and in the years 178 1, 82, and 83, I

repeatedly witnessed their health and vigour. It was

observed that the central tree was several days later in

coming into leaf than its supporters, but I know not that

any other difference was to be perceived between them.

The tree which wanted the support of the ground was, some

years after, blown down, so that we have now no opportunity

of examining the course of its vessels, or the mode in which

successive layers of wood were deposited in its branches ; but

the experiment is easily repeated.

In the weeping variety of the common Ash now so fre-

quent in gardens, the branches are completely inverted as to

position, yet the returning fluids appear to run exactly in

their natural direction, depositing new wood, as they are

situated above the buds or leaves; and if the end of any

branch be cut, all beyond (or below) the next bud dies ; so

that in this case, gravitation, to which Mr. Knight attributes
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considerable power"over the returning fluids, Pliil. Trans, for

1804, does not counteract the ordinary course of nature.

Chap. IX.

—

Of the Sap, and Insensible Perspiration.

The sap of trees, as has been mentioned in the last chapter,

may be obtained by wounding a stem or branch in spring,

just before the buds open, or in the end of autumn, though

less copiously, after a slight frost
; yet not during the frost.

In the palm-trees of hot countries, it is said to flow from

a wound at any time of the year. It has always been

observed to flow from the young wood or alburnum of our

trees, not from the bark; which agrees with Mr. Knight's

theory.

A common branch of the Vine cut through, will yield

about a pint of this fluid in the course of twenty-four hours.

The Birch, Betula alba, affords plenty of sap; some other

trees yield but a small quantity. It flows equally upward

and downward from a wound, at least proportionably to the

bulk of the stem or branch in either direction to supply it.

Some authors have asserted, that in the heat of the day it

flows most from the lower part of a wound, and in the cool

of the evening from the upper; hence they concluded it was

ascending during the first period, and descending in the

latter. If the fact be true, some other solution must be

sought; nor would it be difficult to invent a theory upon

this subject, but we rather prefer the investigation of truth

on more solid foundations.

This great motion called the flowing of the sap, which is

to be detected principally in the spring, and slightly in the

autumn, is therefore totally distinct from that constant pro-

pulsion of it going on in every growing plant, about which so

much has been said in the preceding chapter, and which is

proved by taking an entire herb, of any kind, that has been

gathered and suffered to begin to fade, and immersing its

root in water. By absorption through the sap-vessels it
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presently revives, for those vessels require a constant supply

from the root.

This flowing of the sap has been thought to demonstrate

a circulation, because, there being no leaves to carry it off

by perspiration, it is evident that, if it were at these periods

running up the sap-vessels with such velocity, it must run

down again by other channels. As soon as the leaves expand,

its motion is no longer to be detected. The effusion of sap from

plants, when cut or wounded, is, during the great part of

the year, comparatively very small. Their secreted fluids run

much more abundantly.

I conceive therefore that this flowing is nothing more than

a facility in the sap to run, owing to the peculiar irritability

of the vegetable body at the times above-mentioned ; and

that it runs only when a wound is made, being naturally

at rest till the leaves open, and admit of its proper and
regular conveyance. Accordingly, ligatures made at this

period, which show so plainly the course of the blood in an

animal body, have never been found to throw any light upon

the vegetable circulation. This great facility in the sap to

run is the first step towards the revival of vegetation from

the torpor of winter ; and its exciting cause is heat, most

unquestionably by the actionof thelatteron the vital principle,

and scarcely by any mechanical operation, or expansive

power upon the fluids. The effect of heat is in proportion

to the degree of cold to which the plant has been accustomed.

In forced plants the irritability, or, to use the words of a late

ingenious author,* who has applied this principle very happily

to the elucidation of the animal economy, excitability, is ex-

hausted, as Mr. Knight well remarks, and they require a stronger

stimulus to grow with vigour. See the latter part of chap. 10.

Hence vegetation goes on better in the increasing heatofspring

than in the decreasing heat of autumn. And here I cannot

but offer, by way of illustration, a remark on the theory advan-

ced by La Cepede, the able continuator of Buffon, relative to

serpents. That ingenious writer mentions, very truly, that these

reptiles awake from their torpid state in the spring, while a

* Dr. John Brown, formerly of Edinburgh. Seethe 14th Section of Dr.

Darwin's Phytologia on this subject-
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much less degree of heat exists in the atmosphere than is per-

ceptible in the autumn, when, seemingly from the increasing

cold, they become benumbed ; and he explains it by supposing

a greater degree of electricity in the air at the former season.

Dr. Brown's hypothesis, of their irritability being as it Avere

accumulated during winter, offers a much better solution,

either with respect to the animal or vegetable constitution.

For the same reason it is necessary to apply warmth very

slowly and carefully to persons frozen, or even chilled only,

by a more than usual degree of cold, which renders them

more susceptible of heat; and a temperate diet and very

moderate stimulants are most safe and viseful to the unex-

hausted constitutions of children. The same principle

accounts for the occasional flowwg of the sap in autumn
after a slight frost. Such a premature cold increases the

sensibility of the plant to any warmth that may follow, and

produces, in a degree, the same state of its constitution as

exists after the longer and severer cold of winter. Let me
be allowed a further illustration from the animal kingdom.

Every body conversant with labouring cattle must have

observed how much sooner they are exhausted by the warm
days of autumn, when the nights are cold, than in much
hotter weather in summer ; and this is surely from the same

cause as the autumnal flowing of the vegetable sap.

The sap, or lymph, of most plants, when collected in the

spring as above-mentioned, appears to the sight and taste

little else than water, but it soon undergoes fermentation and

putrefaction. Even that of the Vine is scarcely acid, though

it can hardly be obtained without some of the secreted juices,

which in that plant are extremely acid and astringent. The
sap of the Sugar Maple, Acer saccharinum, has no taste,

though according to Du Hamel every 2001b. of it M'ill afford

101b. of sugar. Probably, as he remarks, it is not collected

without an admixture of secreted fluids.

As soon as the leaves expand, insensible perspiration takes

place very copiously, chiefly from those organs, but also in

some degree from the bark of the young stem or branches.

The liquor perspired becomes sensible to us by being collected

from a branch introduce d into any sufficiently capacious glass

D .



34 OF THE SECRETED FLUIDS OF PLANTS.

vessel, and proves, for the most part, a clear watery liquor,

like the sap, and subject to similar chemical changes. It is

observed to be uniform in all plants, or nearly so, as well as

the sap, except where odorous secretions transude along with

it. Still there must be a very essential difference between

the original sap of any plant and its perspiration, the latter

no longer retaining the rudiments of those fine secretions

which are elaborated from the former; but that difference

eludes our senses as well as our chemistry. The perspiration

of some plants is prodigiously great. The large Annual

Sunflower, Helianthus annuMS, according to Dr. Hales,

perspires about 17 times as fast as the ordinary insensible

perspiration of the human skin. But of all plants upon
record the Cornelian Cherry, Cornus mascula, is most exces-

sive in this respect. The quantity of fluid which evaporates

from its leaves in the course of twenty-four hours, is said to

be nearly equal to twice the weight of the whole shrub.

Du Hamel Phys. des Arbres, v. \. p. 145.

Chap. X.

—

Of the secreted fluids of Plants.— Grafting.—
Heat of the vegetable body.

The sap in its passage through the leaves and bark becomes

quite a new fluid, possessing the peculiar flavour and quali-

ties of the plant, and not only yielding woody matter for the

inci'ease of the vegetable body, but furnishing various secreted

substances, more or less numerous and different among

themselves. These accordingly are chiefly found in the bai-k;

and the vessels containing them often prove upon dissection

very large and conspicuous, as the turpentine-cells of the

Fir tribe. In herbaceous plants, whose stems are only of

annual duration, the perennial roots frequently contain these

fluids in the most perfect state, nor are they, in such, con-

fined to the bark, but deposited tnroughout the substance or

wood of the root, as in Rhubarb, Rheum palmatum, and

Gentian, Gentiana lutea and purpurea. In the wood of the
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Fir, indeed, copious depositions of turpentine are made, and

in that of every tree more or less of a gummy, resinous, or

saccharine matter is found. Such must be formed by

branches of those returning vessels that deposite the new
alburnum. These juices appear to be matured, or brought

to greater perfection, in layers of wood or bark that have no

longer any principal share in the circulation of the sap.

The most distinct secretions of vegetables require to be

enumerated under several different heads.

Gum or mucilage, a viscid substance of little flavour or

smell, soluble in water, is very general. When superabun-

dant, it exudes from many trees in the form of large drops

or lumps, as in Plum, Cherry, and Peach trees, and differ-

ent species of Mimosa or Sensitive plants, one of which yields

the Gum Arabic, others the Gum Senegal, &c.

Jelly, akin to the form.er, but soluble by heat, and remain-

ing fluid in a very low temperature, above that of the sur-

rounding atmosphere. It is chiefly procured from ripe

pulpy fruits by evaporation.

Resin is a substance soluble in spirits, and much mor6

various in different plants than either of the preceding, as

the Turpentine of the Fir and Juniper, the Red Gum of

New South Wales, produced by one or more species of

Eucalyptus, and the fragrant Yellow Gum of the same

country, which exudes spontaneously from the Xanthorrhoea

Hastile. Most vegetable exudations partake of a nature

between Resin and mucilage, being partly soluble in water,

partly in spirits, and are therefore called Gum-resins. The
milky juice of the Fig, Spurge, &c., which Dr. Darwin has

shown, and which every body may see, to be quite distinct

from the sap, is, like animal milk, an emulsion, or combina-

tion of a watery fluid with oil or resin. Accordingly, when

suffered to evaporate in the air, such fluids become resins or

gum-resins, as the Gum Euphorbium. In the Celandine,

Chelidonium majus, and some plants allied to it, the emulsion

is orange-coloured.

The more refined and volatile secretions of a resinous

nature are called Essential Oils, and are often highly aromatic

and odoriferous. One of the most exquisite of these is
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aflPorded by the Cinnamon bark. They exist in the highest

perfection in the perfumed effluvia of flowers, some of which,

capable of combination with spirituous fluids, are obtainable

by distillation, as that of the Lavander and Rose ; while the

essential oil of the Jasmine is best procured by immersing

the flowers in expressed oil, which imbibes and retains their

fragrance. Such Expressed or Gross Oils, as they are called

to distinguish them from essential oils obtained by distillation,

are chiefly found in the seeds of plants. In the pulp of the

Olive indeed they occur in the form of an emulsion, mixed

with watery and bitter fluids, from which the oil easily

separates by its superior lightness. These expressed oils are

not soluble in spirits or water, though by certain intermediate

substances they may be rendered capable of uniting with

both.

The bitter secretion of many plants does not seem exactly

to accord with any of the foregoing. Some facts would seem

to prove it of a resinous nature, but it is often perfectly

soluble in water. Remarkable instances of this secretion

occur in the Cinchona officinalis or Peruvian bark, and, more
or less, in every species of Gentian.

Acid secretions are well known to be very general in

plants. Formerly one uniform vegetable or acetous acid

was supposed common to all plants; but the refinements of

modern chemistry have detected in some a peculiar kind, as

the Oxalic acid, obtained from Oxalis or Wood Sorrel, and

sevei'al others. The astringent principle should seem to be

a sort of acid, of which there are many different forms or

kinds, and among them the tanning principle of the Oak,

Willow, &c.

On the other hand, two kinds of Alkali are furnished by

vegetables, of which the most general is the Vegetable Alkali,

properly so called, known by the name of Salt of Tartar, or

Salt of Wormwood, or more correctly by the Arabic term

Kali. The Fossil Alkali, or Soda, is most remarkable in

certain succulent plants that grow near the sea, belonging to

the genera Chenopodium, Salsola, &c. When these plants

are cultivated in a common soil, they secret Soda as copiously,
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provided their health be good, as in their natural maritime

places of growth.

Sugar, more or less pure, is very generally found in plants.

It is not only the seasoning of most eatable fruits, but abounds

in various roots, as the Carrot, Beet, and Parsnep, and in

many plants of the grass or cane kind, besides the famous

Sugar Cane, Saccharum officinarum. There is great reason

to suppose Sugar not so properly an original secretioUy

as the result of a chemical change in secretions already

formed, either of an acid or mucilaginous nature, or possibly

a mixture of both. In ripening fruits this change is most

striking, and takes place very speedily, seeming to be greatly

promoted by heat and light. By the action of frost, as Dr.

Darwin observes, a different change is wrought in the muci-

lage of the vegetable body, and it becomes starch.

A fine red liquor is aflPorded by some plants, as the Bloody

Dock, or Rumex sanguineus, the Red Cabbage and Red
Beet, which appears only to mark a variety in all these

plants, and not to constitute a specific difference. It is

however perpetuated by seed.

It is curious to observe, not only the various secretions of

different plants, or families of plants, by which they differ

from each other in taste, smell, qualities and medical virtues,

but also their great number, and striking difference, fre-

quently in the same plant. Of this the Peach-tree offers a

familiar example. The gum of this tree is mild and muci-

laginous. The bark, leaves and flowers abound with a bitter

secretion, of a purgative and rather dangerous quality, than

which nothing can be more distinct from the gum. The
fruit is replete, not only with acid, mucilage and sugar, but

with its own peculiar aromatic and highly volatile secretion,

elaborated within itself, on which its fine flavour depends.

' How far are we still from understanding the whole anatomy
of the vegetable body, which can create and keep separate

such distinct and discordant substances 1

Nothing is more astonishing than the secretion of flinty

earth by plants, which, though never suspected till within a

few years, appears to me well ascertained. A substance is

found in the hollow stem of the Bamboo, {Arundo Bambos of
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Linnaeus, Nastos of Theophrastus,) called Tabaxir or Taba-
sheer, which is supposed in the East Indies (probably because

it is rare and difficult of acquisition, like the imaginary stone

in the head of a toad) to be endowed with exti'aordinary

virtues. Some of it, brought to England, underwent a che-

mical examination, and proved, as nearly as possible, pure

flint. See Dr. Russell's and Mr. Macie's papers on the sub-

ject, in the Phil. Trans, for 1790 and 1791. It is even found

occasionally in the Bamboo cultivated in our hothouses. But
we need not search exotic plants for flinty earth. I have

already, in speaking of the Cuticle, chapter 3d, alluded

to the discoveries of the late President of the Royal Society,

Sir Humphrey Davy, on this subject. That able che-

mist has detected pure flint in the cuticle of various plants

of the family of Grasses, in the Cane (a kind of Palm)

and in the Rough Horsetail, Equisetum hyemale. In the

latter it is very copious, and so disposed as to make a

natural file, which renders this plant useful in various manu-

factures, for even brass cannot resist its action. Common
Wheat straw, when burnt, is found to contain a portion of

flinty earth in the form of a most exquisite powder, and this

accounts for the utility of burnt straw in giving the last polish

to marble. How great is the contrast between this produc-

tion, if it be a secretion, of the tender vegetable frame, and

those exhalations which constitute the perfume of flowers !

One is among the most permanent substances in Nature, an

ingredient in the primeval mountains of the globe; the other

the invisible untangible breath of a moment

!

The odour of plants is unquestionably of a resinous nature,

a volatile essential oil; and several phenomena connected with

it well deserve our attentive consideration. Its general nature

is evinced by its ready union with spirits or oil, not with water;

yet the moisture of the atmosphere seems, in many instances,

powerfully to favour its diffusion. This I apprehend to arise

more from the favourable action of such moisture upon the

health and vigour of the plant itself, thus occasionally pro-

moting its odorous secretions, than from the fitness of the

atmosphere, so circumstanced, to convey them. Both causes

however may operate. A number of flowers which have no
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scent in the course of the day, smell powerfully in an

evening, whether the air be moist or dry, or whether they

happen to be exposed to it or not. This is the property of

some which Linnaeus has elegantly called flores tristes, melan-

choly flowers, belonging to various tribes as discordant as

possible, agreeing only in their nocturnal fragrance, which is

peculiar, very similar and exquisitely delicious, and in the

pale yellowish, greenish, or brownish tint of their flowers.

Among these are Mesembryantliemum noctifiorum. Pelargonium

triste, and several species akin to it; Mathiola tristis ; Cheir-

antJms tristis ; Daphne Pontica ; Crassula odoratissima ; and

many others.* A few more, greatly resembling these in the

green hue of their blossoms, exhale, in the evening chiefly, a most

powerful lemon-like fragrance, as Cymbidium ensifolium, and

Chloranthus inconspicuus, great favourites of the Chinese, who

seem peculiarly fond of this scent. There are other instances

of odorous and aromatic secretions, similar among themselves,

produced by very different plants, as Camphor. The sweet

smell of new hay is found not only in Anthoxanthum odoratum,

* These flowers afford the poet a new image, which is introduced into the

following imitation of Martial, and offered here solely for its novelty :

Go mingle Arabia's gums

With the spices all India yields.

Go crop each young flower as it blooms.

Go ransack the gardens and fields.

Let Pastum's all-flowery groves

Their roses profusely bestow.

Go catch the light zephyr that roves

Where the wild thyme and marjoram grow.

Let every pale night-scented flower,

Sad emblem of passion forlorn,

Resign its appropriate hour.

To enhance the rich breath of the morn.

All that art or that nature can find.

Not half so delightful would prove,

Nor their sweets all together combined.

Half so sweet as the breath of my love.
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and some other grasses, but in Woodruff or Asperula odorata^

Melilot or Melilotus officinalis, and all the varieties, by some

deemed species, of Orchis militaris, plants widely different

from each other in botanical characters, as well as in colour

and every particular except smell. Their odour has one

peculiarity, that it is not at all perceptible while the plants

are growing, nor till they begin to dry. It proceeds from

their whole herbage, and should seem to escape from the

orifices of its containing cells, only when the surrounding

vessels, by growing less turgid, withdraw their pressure from

such orifices. When this scent of new hay is vehement, it

becomes the flavour of bitter almonds. The taste of syrup of

capillaire, given by an infusion of Orange flowers, is found in

the herbage of Gaultheria procumbens, and Spircea Ulmaria,

two very different plants.

Some of the above examples show an evident analogy

between the smell and colours of flowers, nor are they all that

might be pointed out. A variety of the Chrysanthemum Indi-

cum, with orange-coloured flowers, was procured from China

by the late Lady Amelia Hume. These faintly agree in

scent, as they do in colour, with the Wall-flower, Cheiranthus

Cheii-i; whereas the common purple variety of the same

Chrysanthemum has a totally different and much stronger

odour.

The various effects of the perfumes of flowers upon differ-

ent persons, and of different kinds of flowers upon the same

individual, though a subject belonging rather to animal phy-

siology, are not improper to be noticed here. Many people

experience headach, sickness, and fainting, from any sweet

flowers in a close room. The writer of this is peculiarly

affected by Honeysuckles, which, however grateful in the open

air, affect him in the house with violent pain in the temples,

soon followed by sickness, and a partial loss of recollection,

which would probably end in a fainting fit, if the cause were

not removed. Yet the equally delicious, and very similar,

evening fragrance of the Butterfly Orchis, Orchis bifolia, gives

him no annoyance whatever, but can be indulged in to any

extent in the closest apartment. The scent of Iris Persica,
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he, like many other people, cannot perceive, though some

find it extremely pleasant.* But its flowers, nevertheless,

affect him, in a room, with a most uneasy sensation, partak-

ing of nausea and suffocation. The White Lily, Mezereon,

Lilac, and Peruvian Heliotrope, with many other scents,

delightful in the open air, are poison in the house ; and he

has seen a strong healthy man greatly distressed by one car-

nation which had fallen down, and remained concealed by a

piece of furniture, in a spacious airy drawing-room. It may
be asserted as a general rule, that plants of the same genus,

or natural order, produce by the odour of their flowers, a

similar effect upon the same person. But this effect often

varies in degree, according to any person's state of health.

The blossoms of the Portugal Laurel, when abundant, exhale

in my opinion, a nauseous foetor
;
which, in some of the same

tribe, as Hawthorn, is not too strong to be agreeable, par-

taking of an almond flavour. In a very different flowei',

Polemonium cceruleum, a similar odour, though generally not

very remarkable, has proved, during illness, quite intolerable

in a room.

Many curious facts might be added to these, and the sub-

ject may be followed up by persons of leisure who have a turn

for observation. We should always in the course of our

experiments be cautious as to general conclusions ; for we

shall find as " there is no disputing about tastes," so the

opinions and perceptions of different people about smells are

still more discordant. Roses are universally acceptable, and

scarcely noxious to any body ; but perhaps the odours of the

various kinds of Stapelia, imitating carrion, rotten cheese, and

foul water, may be better suited to the tastes of the Hotten-

tots, in whose country those singular plants abound. A
botanist of my acquaintance can perceive no scent in any

flower whatever.

There is, of course, still more analogy between the smell

of plants in general and their impression on the palate, inso-

much that we arefrequently unable to discriminate between the

* In the same manner, the flowers of the White Indian Azalea, A. ledifolia,

yield a very agreeable fragrance to some persons, which is imperceptible to

others. Ed.
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two. The taste is commonly more permanent than the smell,

but now and then less so. The root of the Arum maculatum,

for instance, has, when fresh, a most acrid flavour and irritating

quality, totally lost by drying, when the root becomes simply

farinaceous, tasteless and inert ; so that well might learned

physicians contrive the " Compound Powder of Arum," to

excuse the continuance of its use in medicine, unless they had

always prescribed the recent plant.—Many curious remarks

are to be found in Grew relative to the tastes of plants, and

their different modes of affecting our organs. Anatomy of
Plants, pp. 279—292.

To all the foregoing secretions of vegetables may be added

those on which their various colours depend. We can but

imperfectly account for the green so universal in their herb-

age, but we may gratefully acknowledge the beneficence of

the Creator in clothing the earth with a colour the most

pleasing and the least fatiguing to our eyes. We may be

dazzled with the brilliancy of a flower-garden, but we repose

at leisure on the verdure of a grove or meadow. Of all

greens, the most delicate and beautiful perhaps is displayed

by several umbelliferous plants under hedges in the spring.

Some of Nature's richest tints and most elegant combina-

tions of colour are reserved for the petals of flowers, the most

transient of created beings ; and even during the short exist--

ence of the parts they decorate, the colours themselves are

often undergoing remarkable variations. In the beautiful

Scorpion-grasSj Myosotis jmlustris, and several of its natural

order, the flower-buds are of the most delicate rose-colour,

which turns to a bright blue as they open. Many yellow

flowers under the influence of light become white. Numbers

of red, purple, or blue ones are liable, from some unknown

cause in the plant to which they belong, to vary to white.

Such varieties are sometimes perpetuated by seed, and are

almost invariably permanent, if the plants be propagated by

roots, cuttings, or grafting. Plants of an acid or astringent

nature often become very red in their foliage by the action of

light, as in Rumex, Polygonum, Epilohium, and Berberis; and

it is remarkable that American plants in general, as well

as such European ones as are particularly related to them, are
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distinguished for assuming various rich tints in their foliage,

of red, yellow, white, or even blue, at the decline of the year;

witness the Guelder-rose, the Cornel, the Vine, the Sumach,

the Azalea Pontica, and others. Fruits for the most part

incline to a red colour, apparently from the acid they con-

tain. I have been assured by a first-rate chemist that the

colouring principle of the Raspberry is a fine blue, turned

red by the acid in the fruit. The juices of some Fungi, as

Boletus bovinus and Agaricus deliciosus, change almost instan-

taneously on exposure to the air, from yellow to dark blue

or green.

These are a few hints only on a subject which opens a

wide field of inquiry, and which, in professedly chemical

works, is carried to a greater length than I have thought

necessary in a physiological one. See Thomson's Chemistry,

V. 4. and JVilldenow's Principles of Botany, p. 229. We must

ever keep in mind, as we explore it, that our anatomical

instruments are not more inadequate to dissect the organs of

a scarcely distinguishable insect, than our experiments are to

investigate the fine chemistry of Nature, over which the living

principle presides.

Before we take leave of the secreted fluids of vegetables, a

few more remarks upon their direct utility to the plants them-

selves may not be superfluous. Malpighi first suggested that

these secretions might nourish the plant, and our latest in-

quiries confirm the suggestion. Du Hamel compares them

to the blood of animals, and so does Darwin. But the analogy

seems more plain between the sap, being nearly uniform in

all plants, and the animal blood; as in that particular they

accord, while the secreted fluids are so very various. Mr.

Knight's theory confirms this analogy, at the same time that

it establishes the opinion of Malpighi. The sap returning

from the leaf, where it has been acted upon by the air and

light, forming new wood, is clearly the cause of the increase

of the vegetable body. But it is not so clear how the resinous,

gummy, or other secretions, laid aside, as it were, in vessels,

out of the great line of circulation, can directly minister to

the growth of the tree. I conceive they may be in this respect

analogous to animal fai, a reservoir of nourishment whenever
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its ordinary supplies are interrupted, as in the winter, or in

seasons of great drought or of unusual cold. In such circum-

stances the mucilaginous or saccharine secretions especially,

perhaps the most general of all, may be absorbed into the

vegetable constitution; just as fat is into the animal one, during

the existence of any disease that interrupts the ordinary sup-

plies of food, or interferes with its due appropriation. It is

well known that such animals as sleep through the winter,

grow fat in the autumn and awake very lean in the spring.

Perhaps the more recent layers of wood in a Plum or Cherry-

tree, if they could be accurately examined, might be found to

contain a greater proportion of mucilage at the end of autumn

than in the early spring. If these substances do not nourish

the plant, they seem to be of no use to it, whatever secondary

purposes they may answer in the schemes of Providence. The
direct end, with respect to the plant, of the finer secreted

fluids of its fruit can very well be perceived, as tempting the

appetite of animals, and occasioning, through their means,

the dispersion of the seeds ; and the perfume of flowers may
attract insects, and so promote the fertilization of tlieseed, as

will be explained hereafter.

After what has been said we need not waste much time in

considering the hypothesis, advanced by some philosophers,

that the sap-vessels are veins, and the returning vessels arteries.

This is so far correct, that, as the chyle prepared by the

digestive organs, poured into the veins and mixed with the

blood, is, through the medium of the heart, sent into the lungs

to be acted upon by the air ; so the nutrimental juices of

plants, taken up from the earth, which has been called their

stomach, are carried by the sap-vessels into the leaves, for

similar purposes already mentioned. The improved sap, like

the vivid arterial blood, then proceeds to nourish and invig-

orate the whole frame. I very much doubt, however, if those

who suggested the above hypothesis, could have given so

satisfactory an explanation of it.

That the secretions of plants are wonderfully constant,

appears from the operation of grafting. This consists in

uniting the branches of two or more separate trees, as Dr.

Hope's Willows, (see p. 30,) and a whole row of lime-trees
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in the garden of New College, Oxford, whose branches thus

make a network. This is called grafting by approach. A
more common practice, called budding, or inoculating, is to

insert a bud of one tree, accompanied by a portion of its

bark, into the bark of another, and the tree which is thus

ingrafted upon is called the stock. By this mode different

kinds of fruits, as apples, pears, plums, &c., each of which is

only a variety accidentally raised from seed, but no further

perpetuated in the same manner, are multiplied, buds of the

kind wanted to be propagated being ingrafted on so many
stocks of a wild nature. The mechanical part of this practice

is detailed in Du Hamel, Miller, and most gardening books.

It is of primary importance that the liber, or young bark, of

the bud, and that of the stock, should be accurately united by

their edges. The air and wet must of course be excluded.

It is requisite for the success of this operation that the

plants should be nearly akin. Thus the Chionanthus Virginica,

Fringe-tree, succeeds well on the Common Ash, Fraxinus

excelsior, by which means it is propagated in our gardens.

Varieties of the same species succeed best of all ; but Apples

and Pears, two different species of the same genus, may be

grafted on one stock. The story of a Black Rose being pro-

duced by grafting a common rose, (it is not worth inquiring

which,) on a black currant stock, is, as far as I can learn,

without any foundation, and is indeed at the first sight absurd.

I have known the experiment tried to no purpose. The rose

vulgarly reported to be so produced is merely a dark Double

Velvet Rose, a variety of Rosa centifolia. Another report of

the same kind has been raised concerning the Maltese Oranges,

whose red juice has been attributed to their being budded on

a Pomegranate stock, of which I have never been able to

obtain the smallest confirmation.

Heat can scarcely be denominated a secretion, and yet is

undoubtedly a production, of the vegetable as well as animal

body, though in a much lower degree in the former than the

latter. The heat of plants is evinced by the more speedy

melting of snow when in contact with their leaves or stems,

compared with what is lodged upon dead substances, provid-

ed the preceding frost has been sufficiently permanent to cool
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those substances thoroughly. Mr. Hunter appears to have

detected this heat by a thermometer appHed in frosty weather

to the internal parts of vegetables newly opened. It is evi-

dent that a certain appropriate portion of heat is a necessary

stimulus to the constitution of every plant, without which its

living principle is destroyed. Most tropical plants are as

effectually killed by a freezing degree of cold, as by a boiling

heat, and have nearly the same appeai'ance ; which is exem-

plified every autumn in the Garden Nasturtium, TropcBolum

majus. The vegetables of cold climates, on the contrary,

support a much greater degree of cold without injury, at least

while in a torpid state ; for when their buds begin to expand

they become vastly more sensible, as is but too frequently

experienced in the fickle spring of our climate. Nor is this

owing, as vulgarly supposed, merely to the greater power of

the cold, to penetrate through their opening buds. It must

penetrate equally through them in the course of long and

severe winter frosts, which are never known to injure them.

The extremely pernicious effects therefore of cold on opening

buds can only be attributed to the increased susceptibility of

the vital principle, after it has been revived by the warmth

of spring.

The vegetation of most plants may be accelerated by arti-

ficial heat, which is called forcing them, and others may, by

the same means, be kept in tolerable health, under a colder

sky than is natural to them. But many alpine plants,

naturally buried for months under a deep snow, are not only

extremely impatient of sharp frosts, but will not bear the

least portion of artificial heat. The pretty Primula margi-

nata, if brought into a room with a fire when beginning to

blossom, scarcely opens another bud; while the American

Cowslip, Dodecatheon Meadia, one of the most hardy of

plants, with respect to cold, bears forcing admirably well.

Mr. Knight very satisfactorily shows, Phil. Trans, for 1801,

p. 343, that plants acquire habits with regard to heat which

prove their vitality, and that a forced Peach-tree will, in the

following season, expand its buds prematurely in the open

air, so as to expose them to inevitable destruction, (See

p.S2). A thousand parallel instances may be observed, by the
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sagacious gardener, of plants retaining the habits of their

native climates, which very often proves one of the greatest

impediments to their successful cultivation.

The most remarkable account that has fallen in my way

concerning the production of heat in plants, is that given by

Lamarck in his Flore Frangoise, v. 3. p. 538, of the Common
Arimi maculatum (the white-veined variety), the flower of

which, at a certain period of its growth, he asserts to be, for

a few hours, " so hot as to seem burning." The learned M.
Senebier of Geneva, examining into this fact, discovered that

the heat began when the sheath was about to open, and the

cylindrical body within just peeping forth ; and that it was

perceptible from about three or four o'clock in the afternoon

till eleven or twelve at night. Its greatest degree was seven

of Reaumur's scale above the heat of the air, which at the

time of his observation was about fourteen or fifteen of that

thermometer. Such is the account with which I have been

favoured by Dr. Bostock from a letter of M. Senebier,*

dated Nov. 28, 1796, to M. De la Rive. I have not

hitherto been successful in observing the phenomenon in

question, which however is well worthy of attention, and may
probably not be confined to this species of Arum.

Chap. XL

—

The Process of Vegetation.—-Use of the

Cotyledons.

When a seed is committed to the ground it swells by the

moisture which its vessels soon absorb, and which, in con-

junction with some degree of heat, stimulates its vital prin-

ciple. Atmospherical air is also necessary to incipient vege-

tation, for seeds in general will not grow under water, except

* It is now published in his PhysiologieVegetale, v. 3. p. 314, where neverthe-

less this ingenious philosopher has declared his opinion to be rather against the

existence of a spontaneous heat in vegetables, and he explains even the above

striking phenomenon upon chemical principles which seem to be very inade-

quate.



48 PROCESS OF VEGETATION.

those of aquatic plants, nor under an exhausted receiver

;

and modern chemists have determined oxygen gas, which is

always an ingredient in our atmosphere, to be absorbed by

seeds in vegetation. An experiment is recorded in the

Philosophical Transactions, No. 23, of sowing Lettuce-seed in

two separate pots, one of which was placed in the common air,

the other in the vacuum of an air-pump. In the former the

young plants rose to the height of two inches, or more, in a

week's time; in the other none appeared till after the pot

had been removed for a similar period into the air again.

Seeds buried in the ground to a greater depth than is

natural to them do not vegetate, but they often retain their

power of vegetation for an unlimited period. Earth taken

from a considerable depth will, when exposed to the air, be

soon covered with young plants, especially of Thistles, or of

the Cress or Mustard kind, though no seeds have been

allowed to have access to it. If the ground in old established

botanic gardens be dug much deeper than ordinary, it fre-

quently happens that species which have been long lost are

recovered, from their seeds being latent in the soil, as I have

been assured by Mr. Fairbairn of Chelsea garden, and

others.

The integuments of the seed, having fulfilled their destined

office of protection, burst and decay. The young root is the

first part of the infant plant that comes forth, and by an

unerring law of Nature, it is sent downwards, to seek out

nourishment, as well as to fix the plant to the ground. In

sea-weeds, Fvci, Ulvce and ConfervcB, it seems chiefly to

answer the latter purpose. In the Dodder, Cuscnta, a par-

asitical plant, the original root lasts only till the stems have

established themselves on some vegetable, on whose juices

they feed by means of other roots or fibres, and then it withers

away. *

The descent of the root, and the ascent of the leaf-bud

in a contrary direction, are ingeniously explained by Dr.

Darwin, Phytologia, sect. 9. 3, on the principle of the former

being stimulated by moisture, and the latter by air, whence

each elongates itself where it is most excited. This is, per-

haps, more satisfactory than any mechanical hypothesis. In
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whatever position seeds happen to lie in the earth, the root

makes more or less of a curve in order to shoot downwards.

Mr, Hunter sowed a number of seeds in a basket of earth

placed on an axis, by which their position was a little altered

every day. After the basket had thus made two or three

circumvolutions, the young roots were found to have formed

as many turns in attempting to attain their natural perpen-

dicular direction. Mr. Knight has ascertained, Phil. Trans.,

for 1806, that a strong centrifugal force, applied to vegeta-

ting seeds, will considerably divert the root from this direc-

tion outwards, while the stem seems to have a centripetal

inclination.

The young root, if it grew in a soil which afforded no

inequality of resistance, would probably, in every case, be

perfectly straight, like the radical fibres of bulbous roots in

water ; but as scarcely any soil is so perfectly homogeneous,

the root acquires an uneven or zigzag figure. It is elongated

chiefly at its extremity,* and has always, at that part especi-

ally, more or less of a conical or tapering figure.

When the young root has made some progress, the two

lobes, commonly of a hemispherical figure, which compose

the chief bulk of the seed, swell and expand, and are usually

raised out of the ground by the ascending stem. These are

called the Cotyledons, f. 4. Between them is seated the

Embryo, or germ of the plant, called by Linnaeus Corculum,

or little heart, in allusion to the heart of the walnut. Mr.

Knight denominates it the germen, but that term is appro-

priated to a very different part, the rudiment of the fruit.

The expanding Embryo, resembling a little feather, has been

for that reason named by Linnaeus Plumula ; it soon becomes

a tuft of young leaves, with which the young stem, if there be

any, ascends. Till the leaves unfold, and sometimes after,

the cotyledons, assuming their green colour, perform their

functions ; then the latter generally wither. This may be

seen in the Radish, Lupine, Garden Bean, and various um-
belliferous plants, in all which the expanded cotyledons ai-e

* As may be seen by marking the fibres of Hyacinth roots in water, or the

roots of Peas made to vegetate in wet cotton wool.

E
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remarkably different from the true leaves. Such is the

general course of vegetation in plants furnished with two
cotyledons, or Dicotyledones ; but I have already mentioned

a very distinct tribe called Monocotyledones ; seep. 28. These
are the Grass and Corn tribe, Palms, the beautiful Orchis

family, and many others. In these the body of the seed

does not ascend out of the ground, and they are rather to be

considered as having no cotyledon at all. See Mr. Salisbury's

paper in the Transactions of the Linnaean Society, v. 1, on
the germination of the Orchis tribe. We reserve more
particular remarks on this subject till we examine the struc-

ture of seeds.

Some plants are reckoned by Linnaeus to have many
cotyledons, as the Fir and Cypress. But the germination

of these differs in no respect from that of the generality of

Dicotyledones. Mr. Lambert, in his splendid history of the

genus Pinus, has illustrated this peculiarity of structure in

the Swiss P. Cembra ; see our tab. \,fig. 2. In the Dombeya,

or Norfolk Island Pine, the cotyledons are very distinctly

four: see fig. 3.

The preservation of the vital principle in seeds is one of

those wonders of Nature which pass unregarded, from being

every day under our notice. Some lose their vegetative

power by being kept out of the ground ever so little a while

after they are ripe, and in order to succeed must sow them-

selves, in their own way, and at their own time. Others

may be sent round the world through every vicissitude of

climate, or buried for ages deep in the ground, till favourable

circumstances cause them to vegetate. Great degrees of

heat, short of boiling, do not impair the vegetative power

of seeds, nor do we know any degree of cold that has such

an effect. Those who convey seeds from distant countries,

should be instructed to keep them dry
;

for, if they receive

any damp sufficient to cause an attempt at vegetation, they

necessarily perish, because the process cannot, as they are

situated, go on. If, therefore, they are not exposed to so

sreat an artificial heat as might chancre the nature of their

oily juices, they can scarcely, as several cultivators have

assured me, be kept in too warm a place. By the preserva-
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tion of many seeds so long under ground, it seems that long-

continued moisture is not in itself fatal to their living powers ;

neither does it cause their premature germination, unless

accompanied by some action of the air.

It is usual with gardeners to keep Melon and Cucumber

seeds for a few years, in order that the future plants may
grow less luxuriantly, and be more abundant in blossoms

and fruit. Dr. Darwin accounts for this from the damage

which the cotyledons may receive from keeping, by which

their power of nourishing the infant plant, at its first germin-

ation, is lessened, and it becomes stunted and dwarfish

throush its whole duration.o
Dr. Thomson in his System of Chemistry, vol. 4. p. 374,

has published a very satisfactory explanation of one part of

the functions of the cotyledons. Several Philosophers have

discovered that very soon after the seed begins to imbibe

moisture, it gives out a quantity of carbonic acid gas,

even though no oxygen gas be present. In this case

the process stops here, and no germination takes place.

But if oxygen gas be present, it is gradually absorbed

in the same proportion. At the same time the farina of the

cotyledons becomes sweet, being converted into sugar.

" Hence it is evident," says this intelligent writer, " that

the farina is changed into sugar, by diminishing its carbon,

and of course by augmenting the proportion of its hydrogen

and oxygen*. This is precisely the process of malting,

during which it is well known that there is a considerable

heat evolved. We may conclude from this, that during

the germination of seeds in the earth, there is also an

evolution of a considerable portion of heat. This indeed

might have been expected, as it usually happens when
oxygen gas is absorbed. So far seems to be the work of

chemistry alone; at least we have no right to conclude

that any other agent interferes ; since hay, when it happens
to imbibe moisture, exhibits nearly the same processes."

I conceive the evolution of this heat may powerfully

further the progress of vegetation by stimulating the vital

* This is also the opinion of M. de Saussure, Recherches Chimiques sur la

Vegetation, p. 1 6.
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principle of the embryo, till its leaves unfold and assume

their functions. It is necessary to observe, that the above

process equally takes place, whether the farinaceous particles

be lodged in the bulk of the cotyledons themselves, or

compose a separate body called by authors the albumen, as in

grasses and corn.

Chap. XII.

—

Of the Root, and its different kinds.

We begin the description of the completely formed vegetable

by its root, being the basis of all the rest, as v/e\\ as the

first part produced from the seed. Its use in general is

two-fold ; to fix the plant in a commodious situation, and

to derive nourishment for its support. This part is therefore

commonly plunged deeply into the ground, having, as we

have already shown, a natural tendency to grow downwards.

In some cases, however, when plants grow on the stems

or branches of others, as the Dodder or Cuscuta, several

Ferns, and a portion of the Orchis tribe, the root is closely

attached to the bark, from which it draws nourishment

by the under side only, the upper being bare.

The root consists of two parts, Caudex the body of the

root, and Radicula the fibre. The latter only is essential,

being the part which imbibes nourishment.

Roots are either of annual, biennial or perennial duration.

The first belong to plants which live only one year, or

rather one summer, as Barley ; the second to such as are

produced one season, and, living through the ensuing winter,

produce flowers and fruit the following summer, as Foxglove,

and several species of Verbascum ; and the third to those

which live and blossom through many successive seasons

to an indefinite period, as trees, and many herbaceous plants.

The term biennial is applied to any plant that is produced

one year and flowers another, provided it flowers but once,

whether that event takes place the second year, as usual, or

whether from unfavourable circumstances, it may happen
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to be deferred to any future time. This is often the case

with the Lavatera arhorea. Tree Mallow, and some other

plants, especially when growing out of their natural soil or

station. Linnaeus justly observes that, however hardy with

respect to cold such plants may prove before they blossom,

they perish at the first approach of the succeeding winters

nor can any artificial heat preserve them. This is, no doubt,

to be attributed to the exhaustion of their vital energy by

flowering. Several plants of hot climates, naturally perennial

and even shrubby, become annual in our gardens, as the

TropcBolum, or Garden Nasturtium.

In the Turnep, and sometimes the Carrot, Parsnep, &c.,

the Caudex or body of the root is above ground and bare,

becoming as it were a stem. Linnaeus indeed calls the stems

of trees " roots above ground^;" but this seems paradoxical and

scarcely correct. Perhaps it would be more accurate to say

the caudex is a subterraneous stem ; but we rather presume it

has functions distinct from the stem, analogous, as has been

hinted, p. 27, to digestion, at least in those plants whose stems

are annual though their roots are perennial.

The fibres of the root, particularly those extremities of them

which imbibe nourishment from the earth, are in every case

strictly annual. During the winter, or torpid season of the

year, the powers of roots lie dormant, which season therefore

is proper for their transplantation. After they have begun

to throw out new fibres, it is more or less dangerous, or even

fatal, to remove them. Very young annual plants, as they

form new fibres with great facility, survive transplantation

tolerably well, provided they receive abundant supplies of

water by the leaves till the root has recovered itself.

Botanists distinguish several different kinds of roots, which

are necessary to be known, not only for botanical purposes,

but as being of great importance in agriculture and garden-

ing. The generality of roots may be arranged under the

following heads.

1. Radixfibrosa, fig. b. A Fibrous Root. The most simple

in its nature of all, consisting only of fibres, either branched

or undivided, which convey nourishment directly to the
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basis of the stem or leaves. Many grasses, as Poa annua,

and the greater part of annual herbs, have this kind of

root. The radical fibres of grasses that grow in loose sand

are remarkably downy, possibly for the purpose of fixing

them more securely to so slippery a support, or to multiply

the surface or points of absorption in so meagre a source of

nutriment. The fibres of some parasitical plants already

alluded to, as the Air-plants, Epidendriim, &c., are pecu-

liarly thick and fleshy, not only for the purpose of imbibing

the more nourishment, but also to bind them so strongly

to the branches of trees, as to defy the force of winds

upon their large and rigid leaves.

2. Radix repens, f. 6. A Creeping Root, as in Mint,

Mentha. A kind of subterraneous stem, creeping and

branching off horizontally, and throwing out fibres as it

goes. This kind of root is extremely tenacious of life, for

any portion of it will grow. Hence weeds furnished with

it are among the most troublesome, as the different sorts of

Couch-grass, Triticum repens, Holcus mollis, &c.; while, on

the other hand, many sea-side grasses, having such a root,

prove of the most important service in binding down loose

blowing sand, and so resisting the encroachments of the

ocean. These are principally Carex arenaria, Arundo

arenaria, and Elymus arenarius.

3. Radix fusiformis, f. 7. A Spindle-shaped or Tapering

Root. Of this the Carrot, Parsnep and Radish are familiar

examples. Such a root is formed on the principle of a

wedge, for penetrating perpendicularly into the ground.

It is common in biennial plants, but not peculiar to them.

The caudex, which is the spindle-shaped part, abounds with

the proper secreted juices of the plant, and throws out

numerous fibres or radicles, which are in fact the real roots,

for they alone imbibe nourishment.

4. Radix prcemorsa, f. 8. An Abrupt Root, is naturally

inclined to the last-mentioned form, but from some decay

or interruption in its descending point, it becomes abrupt
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or as it were bitten off. Scabiosa succisa, Devil's Bit Sca-

bious, Hedypnois, or rather Apargia, hirta, and some other

Hawkweeds, have this kind of root, the old opinion con-

cerning vi^hich cannot be better described than in Gerarde's

Herbal, under the plant first named, p. 726.

" The great part of the root seemelh to be bitten away :

()ld fantasticke charmers report, that the divel did bite it

for envie, because it is an herbe that hath so many good

vertues, and is so beneficial to mankinde." The malice

of the devil has unhappily been so successful, that no

virtues can now be found in the remainder of the root

or herb.

, 5. Radix tuberosa, f. 9. A Tuberous or Knobbed Root, is

of many different kinds. The most genuine consists of

fleshy knobs, various in form, connected by common stalks

or fibres, as in the Potatoe, Solanum tuberosum, and Jeru-

salem Artichoke,* Helianthus tuberosus. These knobs are

reservoirs of nourishment, moisture, and vital energy.

Several of the Vetch or Pea kind are furnished with them

on a smaller scale; as Vicia lathyroides and several

species of Trifolium, either annuals, as glomeratum, or

perennials, as fragiferum. The knobs in these instances

are only of annual duration ; in the Posonia, Piony, and

Spircea Filipendula, Dropwort, they are perennial.— In the

OrchidecB of Europe they are mostly biennial. The root

in many of the latter consists either of a pair of globular

or oval bodies,/! 10, as in Orchis hircina, Ophrys aranifera^

and apifera, or are palmate, that is, shaped somewhat like

the human hand, f. 11, as in Orchis maculata. Of these

globular or palmate knobs or bulbs one produces the herb

and flowers of the present year, withering away towards

autumn, and the other is reserved for the following season,

while in the meantime a third is produced to succeed the

latter. The knobs of Neottia spiralis, are formed three

• A corruption, as I presume, of the Italian name Girasole Articiocco, Sun-

flower Artichoke, as the plant was first brought from Peru to Italy, and thence

propagated throughout Europe.
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or four years before they flower, and their flowering appears

to be occasionally deferred to a more distant period* The
root of Habenaria albida, consists of three pair of tapering

knobs or bulbs, /I 12, which flower in succession. On
the contrary, Henninium monorchis forms its new bulb so

late, that it is not perfected till the autumn immediately

preceding its flowering, and the plant seems to have but

one bulb. Listera Nidus avis has clusters of cylindrical

knobs, which are formed, and also wither away, in parcels,

each parcel being equivalent to one of the above-mentioned

bulbs.

Such of the Ch'chis tribe as have biennial bulbs are sup-

posed to be very difficult of cultivation ; but according to

the experience of my excellent friend the late Mr. Crowe,

in whose garden I have seen them many successive years,

they are best removed when in full flower, the earth being

cleared completely away from the roots, which are then to

be replanted in their natural soil, previously dried and

sifted. Afterwards they must be well watered. The bulb

for the following year has not, at the flowering period,

begun to throw out its fibres; for after that happens, it

will not bear removal. By this treatment, several rare

plants of this family were successfully sent from Sicily to

England, by my friend Mr. W. Swainson. Habenaria

albida having, as mentioned above, so many pair of roots,

the growth of some of which is always going on, has

hitherto not been found to survive ti-ansplantation at all.

Iris tuberosa, Sm. has a root very analogous to those

just described, but /. Florentina and /. Germanica have more

properly creeping roots, though so thick and fleshy in

their substance, and so slow in their progress, that they

(this is called by many writers rhizoma, or rootstalk) are

generally denominated tuberous-

6. Radix bulbosa. A Bulbous Root, properly so called, is

either solid,^ 13, as in Crocus, Ixia, Gladiolus, &c. ; tuni-

cate,/! 14, tunicata, composed of concentric layers envelop-

ing one another as in Allium, the Onion tribe; or scaly,

f. 15, consisting of fleshy scales connected only at their
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base, as in Lilium, the White or Orange Lily. The two

latter kinds have the closest analogy with leaf-buds. They

are reservoirs of the vital powers of the plant, during

the season when those powers are torpid or latent, and

in order to perform the functions of roots, they first pro-

duce fibres, which are the actual roots. The strict affin-

ity between bulbs and buds appears from the scaly buds

formed on the stem of the Orange Lily, Lilium bulbijerum,

which fall to the ground, and, throwing out fibres from their

base, become bulbous roots.* The same thing happens in

Dentaria bulbifera, and Saxifraga cernua.

These two last-mentioned plants however have scaly roots,

' like the Toothwort, Lathrcea Squamaria, which seem bulbs

lengthened out. Whether they would, in the torpid season

of the year, bear removal, like bulbs, we have no information.

If disturbed at other times they are immediately killed.

Many plants with solid bulbs are provided by Nature to

inhabit sandy countries, over the face of which, in the dry

season succeeding their flowering, they are scattered by the

winds to a great distance, as happens to our own Poa
bulbosa, as well as to numerous beautiful productions of

the Cape of Good Hope.

1. Radix articulata, or granulata,/. 1 6. A Jointed or Granu-

lated Root, agrees very much with those described in the

last section. The Oxalis Acetosella, Wood Sorrel, and Saxi-

fraga granulata, White Saxifrage, are instances of it. The
former has most affinity with scaly bulbs, the latter with

solid ones.

It is evident that fleshy roots, whether of a tubei'ous or

bulbous nature, must at all times powerfully resist drought.

I have already mentioned, p. 21, the acquisition of a bulb in

Phleum pratense, whenever that grass is situated in a fluctu-

ating soil, by which its vital powers are supported while the

fibrous roots are deprived of their usual supplies. In this

state it becomes the Phleum nodosum of authors ; but on being

* I have had scaly buds form even on the flower-stalk of Lachenalia tricolor

whilst lying for many weeks between papers to dry, which, on being put into the

ground, have become perfect plants, though of slow growth.
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removed to a thoroughly wet soil, it resumes the entirely

fibrous I'oot and luxuriant growth of P. pratense. I have

also found Alopecurus geniculatus, (an aquatic grass, whose

root is naturally fibrous and creeping,) growing with an ovate

juicy bulb on the top of a dry wall. This variety has been

taken for the true A. bulbosus, which has always bulbs, even in

its native marshes. We see the wisdom of this provision of

Nature in the grasses above-mentioned, nor may the cause be

totally inexplicable. When a tree happens to grow from

seed on a wall, it has been observed, on arriving at a certain

size, to stop for a while, and send down a root to the ground.

As soon as this root was established in the soil, the tree con-

tinued increasing to a large magnitude.* Here the vital

powers of the tree, not being adequate, from scanty nourish-

ment, to the usual annual degree of increase in the branches,

were accumulated in the x'oot, which therefore was excited to

an extraordinary exertion, in its own natural direction, down-

ward. There is no occasion then to suppose, as some have

done, that the tree had any information of the store of food

at the foundation of the wall, and voluntarily sent down its

root to obtain it ; nor is it wonderful that the Author of life

should provide for it as effectually as it could for itself, had

it really been a reflecting being. So in the case of the grasses

in question, I presume the herb being in the first instance

starved, by a failure of the nutrimental fluids hitherto con-

veyed by the water of the soil, its growth would be checked,

and when checked, the same growth could not, as we know

by observation on vegetation in general, be instantaneously

renewed. A sudden fresh supply of food would therefore

cause an accumulation of vital energy in the root, which

would consequently assume a degree of vigour and a luxu-

riant mode of growth not natural to it, and become bulbous.

Thus it acquires a resource against such checks in future, and

the herb is preserved alive, though in a very far less luxuriant

state than when regularly and uniformly supplied with its

* A particular fact of this kind, conceruing an Ash, was communicated to me

by the late Rev. Dr. Walker of Edinburgh. See also Trans, of Linn. Soc.

V. 2. p. 268.
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requisite nburishment. These are not solitary instances. It

is well worthy the attention of an intelligent cultivator to

seek them out, and turn them to his advantage.

4

Chap. XIII.

—

Different Kinds of Stems and Stalks of
Plants.

LiNNiEus enumerates seven kinds of Trunks, Stems, or

Stalks of Vegetables. These are necessary to be known, for

botanical distinctions, though some are more important than

others, both in that respect and in a physiological point of

view.

1. Caulis. a stem, properly so called, which bears, or

elevates from the root, the leaves as well as flowers. The
trunks and branches of all trees and shrubs come under

this denomination, as well as of a great proportion of

herbaceous plants, especially annuals.

The stem is either simple, as in the White Lily, or

branched, as in most instances. When it is regularly

and repeatedly divided, and a flower springs from each

division, it is called caulis dichotomus, f. 17, a forked

stem, as in Chlora perfoliata, as well as the common
Mouse-ear Chick-weeds, Cerastium vulgatum and vis-

cosum.

Though generally leafy, a Stem may be partially naked,

or even entirely so, in plants destitute of leaves altogether,

as the Creeping Cereus, Cactus flagelliformis, various

exotic species of Euphorbia or Spurge, and the whole

genus of Stapelia. In Orobanche, it is scaly, f. 18,

squamosus.

With respect to mode of growth, the stem is

Erectus, upright, as in Yellow Loosestrife, Lysimachia

vulgaris.

Procumbens, procumbent, Wood Loosestrife, L. nemorum.
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Mepens, creeping, Creeping Loosestrife, L. Nummularia,

and Creeping Crowfoot, Ranunculus repens.

Adscendens, ascending obliquely without support, as

Panicum, now Digitaria, sanguinalis.

Prostratus, prostrate, or Depressus, depressed, when it

lies remarkably flat, spreading horizontally over the

ground, as in Coldenia procumbens ; also Coronopus

Ruellii,
(
Brit, Flora, ) or Senebiera Coronopus, Swine's-cress.

jReclinatus, reclining, curved towards the ground, as in

Ficus, the Fig, Rubus, the Bramble, &c.

Radicans, f. 19, clinging to any other body for support, by

means of fibres which do not imbibe nourishment, as

Ivy, Hedera Helix. Linnaeus, [Philosophia Botanica,

p. 39, ) has expressed this by the term repens, but has cor-

rected it in his own copy. Still he does not distinguish

between these plants, and those whose stems throw out

real roots, which last only are j ustly called creeping, whether

they grow on the ground, like those above-mentioned,

or on other plants, like Cuscuta, Dodder. See p. 48.

Scandens, climbing; either with spiral tendrils for its sup-

port, as the Vine, Fitis, the various species of Passion-

flower, Passiflora ccerulea, &c., and Bryonia dioica, Red-

berried Bryony; or by adhesive fibres, as in the pre-

ceding paragraph.

Volubilis, twining round other plants by its own spiral

form, either from left to right, f. 20, supposing the

observer in the centre (or, in other words, according to

the apparent motion of the sun), as the Black Bryony,

Tamus communis, the Honeysuckles, Lonicera Capri-

folium a.ndiPericlymenum,anA the Polygonum Convolvulus;

or from right to left, / 21, contrary to the sun, as the

Great Bindweed, Convolvulus sepium, the French Bean,

Phaseolus vulgaris, &c. Figures of plants being some-

times reversed by the engraver, in that case give a wrong

representation of the circumstance in question, witness

Lonicera Periclymenum in Curtis's Flora Londinensis,

fuse. 1. t 15, and many instances might be pointed out

of its not being attended to at all.
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Flagelliformis, long and pliant, like the Common Jasmine,

Jasminum officinale, or Blue Box-thorn, Lycium Bar-

barum.

Sarmentosus, trailing. A creeping stem, barren of flowers,

thrown out from the root for the purpose of increase, is

called sarmentum or flagellum, a runner,/ 22, as in the

Strawberry, Fragaria vesca. When leafy it is generally

denominated stolo, a sucker or scyon, as in Bugle, Ajuga

reptans, and Viola odorata, the Sweet Violet. When the

stolo has taken root, it sometimes flowers the first year

;

but generally not till the following season.

Rectus, straight, as in Lilium, the different species of

garden Lily.

Strictus, expresses only a more absolute degree of straight-

ness.

Laxus or Diffusus, loosely spreading, has a contrary mean-

ing, as in the Sea Rocket, and Sedum acre, Biting

Stone-crop.

Flexuosus, zigzag, forming angles alternately from right to

left, and from left to right, as in Smilax aspera, and

many of that genus, also Statice reticulata, Matted Sea

Lavander. In a less degree it is not unfrequent, as in

Atriplex pedunculata.

Alterne ramosus, alternately branched, as Polygonum minus,

Dianthus deltoides, &c
Distichus, two-ranked, when the branches spread in two

horizontal directions, as in ihe Silver Fir, Pinus picea.

Brachiatus, brachiate, or four-ranked, when they spread

in four directions, crossing each other alternately in

pairs; a very common mode of growth in shrubs that

have opposite leaves, like the Common Lilac, Syringa

vulgaris.

Ramosissimus, much-branched, is applied to a stem repeat-

edly subdivided into a great many branches withoutorder,

as that of an Apple or Pear-tree, or Gooseberry-bush.

Prolifer, proliferous, shooting out new branches from the

summits of the former ones,* as in the Scotch Fir,

* Linn. Phil. Bot. sec<. 82. 28.



62 OF THE SURFACE

Finns sylvestris, and Lycopodium annotinum. This is

obsolete and seldom used.

Determinate ramosus, f. 23, abruptly branched, when
each branch, after terminating in flowers, produces a

number of fresh shoots in a circular order from just

below the origin of those flowers. This term occurs

frequently in the later publications of Linneeus, particu-

larly the second Mantissa, but I know not that he has

any where explained its meaning. It is exemplified in

Azalea nudijlora, Erica Tetralix, many Cape Heaths,

and other shrubs of the same Natural Order.

Articulatus, jointed, as in Samphire, Salicornia herbacea,

and more remarkably in the Indian Figs, Cactus

Tuna, &c.

In shape the Stem is

Teres, f. 32, round, as in Trollius Europceus, and Hydran-

gea hortensis, &c.

Anceps, two-edged, as in Sisyrinchium striatum, S. grami-

neum, and some of the genus Lathyrus.

Trigonus or Triangularis, triangular or three-edged, as

Cactus triangularis.

Triqueter, three-sided, is applied to a stem with 3 flat

sides.

Tetragonus or Quadrangularis, square, as Lamium album,

White Dead-nettle , and a multitude of other plants

(especially of the Natural Order Labiatce).

Pentagonus or Quinquangularis, five-sided, as Asparagus

horridus.

When the number of angles is either variable, or more

than five, it is usual merely to describe the stem as

angulosus, angular, except where the precise number

makes a specific difi'erence, as in the genus Cactus.

Alatus, f. 36, winged, when the angles are extended into

flat leafy borders, like Passiflora alata, Lathyrus lati-

folius, and many others of the Pea kind, besides several

Thistles, as Carduus acanthoides, Cnicus palustris, and

Centaurea solstitialis.

The surface of the Stem is
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Glaber, smooth,* (glabrous) opposed to all kinds of hairi-

ness or pubescence, as in Petty Spurge, Euphorbia

Pephis, and numerous plants besides.

LcBvis^ smooth and even, opposed to all roughness and

inequality whatever, as in the last example, and also

Euonymus Europceus.

Nitidus, polished, smooth and shining, as ChcBrophyllum

(or AnthriscusJ sylvestre.

Viscidus, viscid, covered with a clammy juice, as Lychnis

Viscaria.

Verrucosus, warty, like Euonymus verrucosus.

Papillosus, papillose, covered with soft tubercles, as the Ice

plant, Mesembryanthemum crystallinum.

; Scaber, rough to the touch from any little rigid inequali-

ties, opposed to IcBvis, as Anthriscus vulgaris, Centaurea

nigra, and Stellaria holostea.

Hispidus, bristly, (or hispid,) as Borage, Borago officin-

alis,

Hirtus or Pilosus, hairy, as Salvia pratensis, and Cerastium

alpinum.

Tomentosus, downy, as Geranium rotundifolium, very soft to

the touch.

Villosus, shaggy, as Cineraria integrifolia, (campestris

Brit. Fl.)

Lanatus, woolly, as Verbascum pulverulentum, V. Thapsus,

and Santolina (Diotis, Brit. Fl.) maritima.
,

Incanus, hoary, as Wormwood, Artemisia Absinthium, and

Atriplex portulacoides, in the former case from close silky

hairs, in the latter from a kind of scaly mealiness.

Glaucus, glaucous, clothed with fine seagreen mealiness

which easily rubs off", as Chlora perfoliata, and Lithosper-

mum maritimum.

* In common language, the word smooth is so universally employed to express

an even surface, that it can scarcely be considered synonymous with the Latin

glaber, hence I have been disposed to adopt the word glabrous. Professor Lindley

gives to glaber and Icevis the same meaning, smooth, in the common acceptation

of the term ; and employs nudus in opposition to all hairiness or downiness.

But a caulis nudus is, as Sir J. E. Smith well observes elsewhere, a stem desti-

tute of leaves
; folium nudum, a It.if destitute of .all clothing or hairiness.

—

Ed.
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- Striatus, striated, marked with fine parallel lines, , as

(Enanthe fistulosa.

Sulcatus, furrowed with deeper lines, as Smyrnium Olusa-

trum.

MaculatuSf spotted, as Hemlock, Conium maculatum.

The spines and prickles of the stem will be explained here-

after.

Internally the stem is either solidus, solid, as that of Inula

{Limbarda, Brit. Fl.) crithmoides, and numerous others; or

cavus, hollow, as in Cineraria palustris, as well as Hemlock,

and many umbelliferous plants besides.

Plants destitute of a stem are termed acaules, stemless, as

Cypripedium humile, and Cnicus acaulis. Such plants, when

they belong to a genus or family generally furnished with

stems, as in these instances and Carlina acaulis, are liable,

from occasional luxuriance, to acquire some degree of stem,

but seldom otherwise. Pinguicula is a genus invariably stem-

less, while Primula is much less truly so. The term acaulis

however must never be too rigidly understood, for logical

precision is rarely applicable to natural productions.

Caidis fasciculatus, a clustered, stem, is a disease or acci-

dent, in which several branches or stems are united

longitudinally into a flat broad figure, crowded with

leaves or flowers at the extremity. It occurs in the Ash,

several species of Daphne, Ranunculus, Antirrhinum,

&c. In Pisum comosum of Rivinus, called the Top-knot

Pea, it is a permanent variety propagated by seed.

2. CuLMUS. A straw or Culm,* is the peculiar Stem of the

Grasses, Rushes, and plants nearly allied to them. It

bears both leaves and flowers, and its nature is more easily

understood than defined. Many botanists have thought

this term superfluous.

The Culm is occasionally

Enodis, without joints, as in our common Rushes, Juncus

conglomeratus, and effusus.

* The term Culm is now generally confined to the stems of Grasses (which

have indeed a very peculiar structure), exclusive of the Rushes.—Ed,
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Articulatus, jointed, as in all true grasses.

Geniculatus, bent like the knee, as Alopecurus geniculatus.

It is either solid or hollow, round or triangular, rough or

smooth, sometimes hairy or downy, scarcely woolly. I know

of no instance of such a scaly culm as Linnaeus has figured in

his Philosophia Botanica, t. A.f. Ill, nor can I conceive what

he had in view.

3. ScAPUs, (a Scape or) Stalk, springs from the Root, and

bears the flowers and fruit, but not the leaves. Primula

vulgaris, the Primrose, 'and P. veris, the Cowslip, are

examples of it. In the former the scape or stalk is simple

and single-flov/ered ; in the latter subdivided, and many-

flowered. It is either naked, as in Narcissus, or scaly, as

;
in Tussilago Farfara. In others of this last genus, the

scales become leafy, and render the Scapus a proper

Caulis.

The stalk is spiral in Cyclamen, and Valisneria spiralis, a

wonderful plant whose history will be detailed hereafter.

Linnaeus believed* that a plant could not be increased by

its Scapus, which in general is correct; but we have already

recorded an exception, p. 57, in Lachenalia tricolor. The
same great author has observed t that "a Scapus \s orAy a

species of Pedunculus." The term might therefore be spared,

were it not found very commodious in constructing neat

specific definitions of plants. If abolished, Pedunculus radi-

calis, a radical flower-stalk, should be substituted in its room.

4. Pedunculus, the flower-stalk, springs from the stem, and

bears the flowers and fruit, not the leaves. Pedicellus,

a partial flower-stalk, is the ultimate subdivision of a

general one, as in the Cowslip, and Saxifraga umbrosam.

The Flower-stalk is

Caulinus, cauline, when it grows immediately out of the

main stem, especially of a tree, as in Averrhoa Bilimbi,

the Indian substitute for our green gooseberries.

*MSS. in Phil. Br.t. 40.

F
t Ibid.
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Rameus, growing out of a main branch, as in Averrhoa

Caramhola, and Eugenia Malaccensis.

Axillaris, axillaiy, growing either from the bosom of a leaf,

that is, between it and the stem, as in Anchusa semper-

virens, and Campanula Trachelium, or between a branch

and the stem, as Ruppia maritima,

Oppositifolius, opposite to a leaf, as Geranium Pyrenaicum,

G. molle, and Sium angustifolium,

Internodis, proceeding from the intermediate part of a

branch between two leaves, as in Ehretia internodis,

Solanum Carolinense, and Indicum, but this mode of

insertion is rare.

Gemmaceus, growing out of a leaf-bud, as the Barberry,

Berbet is vulgaris.

Terminalis, terminal, when it terminates a stem or branch,

as Tulipa sijlvestris, and Centaurea Scabiosa,

Lateralis, lateral, when situated on the side of a stem or

branch, as in some of the Contortce, or Asclepiadece.

Solitarius, solitary, either single on a plant, as in Rubus

Chamcemorus, or only one in the same place, as in An-

tirrhinum [Linaria Brit. Fl.) spurium, and many com-

mon plants.

Aggregati Pedunculi, clustered flower-stalks, when several

grow together, as in Verbascum nigrum,.

Sparsi, scattered, dispersed irregularly over the plant

or branches, as Linum perenne, and Eanu7iculus sceleratus.

Unijlori, biflori, trifiori, &c., bearing one, two, three, or

more flowers, of which examples are needless.

Multijiori, many-flowered, as Daphne Laureola,

When there is no Flower-stalk, the flowers are said to be

Sessiles, sessile, as in Centaurea Calcitrapa, and the

Dodders.

The subject of inflorescence, or particular modes of

flowering, will be explained in a future chapter.

6. Petiolus. The Petiole, Footstalk, or Leaf-stalk. This

term is applied exclusively to the stalk of a leaf, which

is either simple, as in Ranunculus parvifloriis, Sium

angustifolium, and all simple leaves ; or compound, as
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Coriandrum sativum, and Fumaria claviculata. In the

latter, the footstalks end in tendrils, and are called

Petioli cirriferi.

This part is commonly channelled on the upper-side. Some-

times it is greatly dilated and concave at the base, as in

Angelica sylvestris.

The Footstalk bears the Flower-stalk in Turnera ulmifolia,

Villarsia Indica, and perhaps Epimedium alpinum.

6. Frons. a Frond. In this the stem, leaf and fructification

are united, or, in other words, the flowers and fruit are

produced from the leaf itself, as in the Fern tribe, Suppl.

f. 101. It is also applied to the Z/2cAe?< tribe, and others, in

which the whole plant is either a crustaceous or a leafy

;

substance, from which the fructification immediately

proceeds. Linneeus considered Palm-trees as fronds, so far

correctly as that they have not the proper stem of a tree,

see p. 29 ; but they are rather perhaps herbs whose stalks

bear the fructification. It must however be observed
that the deposition of wood in ferns, takes place exactly

as in palms.

The term frond is now hardly used but in the class

Cryptogamia, except in the genus Lemna.

7. Stipes, Stipe*, is the stem of a frond, which in ferns is

commonly scaly. The term is likewise applied to the
stalk of a Fungus, as the Common Mushroom, Agaricus
campestris.

Chap. XIV.—Of Buds.

Gemma, a Bud, contains the rudiments of a plant, or of
part of a plant, for a while in a latent state, till the time
ot the year and other circumstances favour their evolution,m the bud therefore the vital principle is dormant, and its

Martyn, Language of Botany.
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excitability is accumulated. The closest analogy exists

between buds and bulbs ; and indeed the Dentaria bulhifera,

Lilium hulbiferum, with other similar plants, as mentioned

p. 57, almost prove their identity.

Buds of trees or shrubs, destined for cold countries,

are formed in the course of the summer in the bosoms of

their leaves, and are generally solitary ; but in the Blue-

berried Honeysuckle, Lonicera ccerulea, they grow one under

another for three successive seasons, f. 24. The buds

of the Plane-tree, Platanus, are concealed in the footstalk,

which must be removed before they can be seen, and which

they force off by their increase ; so that no plant can have

more truly and necessarily deciduous leaves than the Plane.

Shrubs in general have no buds, neither have the trees

of hot climates. Linnaeus once thought the presence of

buds might distinguish a tree from a shrub, but he was

soon convinced of there being no real limits between them.

The situation of buds is necessarily like that of the leaves,

alternate, opposite, &c. Trees with opposite leaves have

three buds, those with alternate ones a solitary bud, at the

top of each branch. Du Hamel.

Buds are various in their forms, but very uniform in the

same species, or even genus. They consist of scales closely

enveloping each other, and enfolding the embryo plant or

branch. Externally they have often an additional guard of

gum, resin, or woolliness, against wet and cold. The Horse

Chestnut, JEsculus Hippocastanum, now so common with us,

though, as I have learned from Mr. Hawkins,* a native of

Mount Pindus in Arcadia, is a fine example of large and

well-formed buds, f. 25 ; and some of the American Wal-
nuts are still more remarkable.

It has been already remarked, p. 29, that buds resist cold

only till they begin to grow : hence according to the nature

and earliness of their buds, plants differ in their powers of

bearing a severe or variable climate.

Grew is elaborate on the forms of buds, and the arrange-

• See a note on this subject, which Mr. R. P. Knight has honoured with ft

place in the second edition of his poem on Landscape.
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merit of the spots apparent within them when cut trans-

versely, which indicate the number and situation of their

vessels. It was the character of this excellent man to observe

every thing, without reference to any theory, and his book

is a storehouse of facts relating to vegetation. Loefling, a

favourite pupil of Linneeus, wrote, under the eye of his

great teacher, an essay on this subject, published in the

Amoenitates Academicce, v. 2, in which the various forms

of buds, and the different disposition of the leaves within

them, are illustrated by numerous examples. The Abbe de

Ramatuelle had taken up this subject with great zeal at

Paris about thirty years ago, but the result of his inquiries

has not reached me.

Dr. Darwin, Phytologia, sect. 9, has many acute observations

;on the physiology of buds, but he appears to draw the analogy

too closely between them and the embryo of a seed, or the

chick in the egg. By buds indeed, as we well know, plants

are propagated, and in that sense each bud is a separate being,

or a young plant in itself; but such propagation is only the

extension of an individual, and not a reproduction of the

species, as by seed. Accordingly, all plants increased by

buds, cuttings, layers, or roots, retain precisely the peculiar

qualities of the individual to which they owe their origin. If

those qualities differ from what are common to the species,

sufficiently to constitute what is called a variety, that variety

is perpetuated through all the progeny thus obtained. This

fact is exemplified in a thousand instances, none more

notorious than the different kinds of Apples, all which are

varieties of the common crab, Pyrus Mains ; and I cannot

but assent to Mr. Knight's opinion, that each individual thus

propagated has only a determinate existence, in some cases

longer, in others shorter; from which cause many valuable

varieties of apples and pears, known in former times, are now
worn out, and others are dwindling away before our eyes.

New varieties of Cape Geraniums, raised from seed in our

greenhouses, are of still shorter duration, and can be pre-

served by cuttings for a few successive seasons only
;
yet

several of these stand in our botanic works, with all the import-

ance of real species. Gardeners know how many of the most
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hardy perennial herbs require to be frequently renewed from

seed to exist in full vigour; and though others appear, to our

confined experience, unlimited in that respect, we have many
reasons to believe they are not so. Propagation by seeds is

therefore the only true reproduction of plants, by which each

species remains distinct, and all variations are effaced; for

though new varieties may arise among a gi'eat number of

seedling plants, it does not appear that such varieties owe their

peculiarities to any that may have existed in the parent plants.

How propagation by seed is accomplished will be explained

in a future chapter, as well as the causes of some varieties

produced by that means.

Mr. Knight in the Philosophical Transactionsfor 1805, has

shown that buds originate from the alburnum, as might indeed

be expected. The trunks and branches of trees, and the

knobs of genuine tuberous roots, like the potatoe, are studded

with them; in which respect, as Professor Willdenow judi-

ciously observes. Principles of Botany, p. 15, such roots essen-

tially differ from bulbous ones, which last are themselves

simple buds, and produce their shoots, as well as their offsets,

either from the centre or from the base.

The contents of buds are different, even in different species

of the same genus, as Willows. The buds of some produce

leaves only, others flowers ; while in other species the same

bud bears both leaves and flowers. Different causes depend-

ing on the soil or situation, seem in one case to generate

leaf-budsj in another flower-buds. Thus the Solandra grandi-

flora, a Jamaica shrub, was for a number of years cultivated

in the English stoves, and propagated extensively by cuttings,

each plant growing many feet in length evei'y season, from

abundance of moisture and nourishment, without showing

any signs of fructification. At length a pot of the Solandra

was accidentally left without water in the dry stove at Kew;
and in consequence of this unintentional neglect, the luxuri-

ant growth of its branches was greatly checked, and a flower

came forth at the extremity of each. By a similar mode of

treatment the same effect has since frequently been produced.

Several plants, especially with bulbous roots, which blossom

abundantly in their native" soils, have hitherto defied all the
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art of our gardeners to produce this desirable effect
;

yet

future experience may possibly place it within our reach by

some very simple means. In general, whatever checks the

luxuriant production of leaf-buds, favours the formation of

flowers and seeds. That variety, or perhaps species, of the

Orange Lily, Lilium bulbifermn, which is most prolific in buds,

seldom forms seeds, or even those organs of the flower neces-

sary to their perfection. So likewise the seeds of Mints, a

tribe of plants which increase excessively by roots, have hardly

been detected by any botanist ; and it is asserted by Doody in

Ray's Synopsis, that when the elegant little Ornithopus perpu-

sillus does not produce pods, it propagates itself by the grains

or tubercles of its root, though in general the root is annual.

Chap. XV.

—

Of Leaves, their Situations, Insertions, Surfaces,

and Various Forms.

Folium, the Leaf, is a very general, but not universal, organ

of vegetables, of an expanded form, presenting a much greater

surface to the atmosphere than all the other parts of the plant

together. Its colour is almost universally green, its internal

substance pulpy and vascular, sometimes very succulent, and

its upper and under surfaces commonly differ in hue, as well

as in the kind or degree of roughness.

Leaves are eminently ornamental to plants from their

pleasing colour, and the infinite variety as well as elegance

of their forms. Their many economical uses to mankind,

and the importance they hold in the scale of nature as fur-

nishing food to the brute creation, are subjects foreign to our

present purpose, and need not here be insisted upon. Their

essential importance to the plant which bears them, and the

curious functions by which they contribute to its health and
increase, will presently be detailed at length. We shall first

explain their different situations, insertions, forms, and surfaces,

which are of the greatest possible use in systematical botany.

The leaves are wanting in many plants, called for that
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erason planta: aphyllcB, as Salicornia, and Stapelia. In such

cases the surface of the stem must perform all their necessary

functions.

1. With respect to Situation and Position,

Folia radicalia, radical leaves, are such as spring from the

root, like those of the Cowslip, and Anemone Pulsatilla.

Caulina, stem-leaves, grow on the stem, as in Paris qua-

drifolia, Polemonium cceruleum, &c.

Ramea, branch-leaves, sometimes differ from those of the

main stem, and then require to be distinguished from

them, as in Melampyrum arvense.

Alterna,f. 21, alternate leaves, stand solitarily on the stem

or branches, spreading in different directions, as those

of Borage, and innumerable other plants.

Sparsa,f. 19, scattered irregularly, as in Genista tinctoria,

Lilium Chalcedonicum, and bulbiferum.

Opposita, opposite to each other, as Saxifraga oppositifolia,

Ballota nigra, &:c.

Conferta, clustered, or crowded together, as those of Tri-

entalis Europoea.

Bina, only two upon a plant or stem, as in the Snowdrop,

Galanthus nivalis, Scilla bifolia, and Convallaria majalis.

Terna, three together, as Verbena triphylla. The plants

of Chili and Peru seem particularly disposed to this

arrangement of their leaves.

Quaterna, quina, &c., when 4, 5, or more, are so situated,

as in various species of Heath, Erica. Verticillata,

whorled, is used to express several leaves growing in a

circle round the stem, without a reference to their

precise number, as in Asperula cynanchica, and odorata,

which, with the genus Galium, and some others, are for

this reason called Stellatce, star-leaved plants. Whorled

leaves are also found in Hippuris vulgaris, and many
besides.

Fasciculata, f. 26, tufted, as in the Larch, Pinus Larix,

the Cedar, and some others of that genus.

Imbricata, f. 27, imbricated, like tiles upon a house, as in
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the common Ling, Calluna vulgaris, and Euphorbia

paralia.

Decussata, f. 28, decussated, in pairs alternately crossing

each other, as Veronica decussata.

Disticha, f. 29, two-ranked, spreading in two directions,

and yet not regularly opposite at their insertion, as

Taxus haccata.

Secunda, f. 30, unilateral, or leaning all towards one side,

as Convallaria multijlora.

Adpressa, close-pressed to the stem, as Xeranthemum

sesamoides.

Verticalia, perpendicular, both sides at right angles with

the horizon, as Lactuca Scariola.

Erecta, upright, forming a very acute angle with the stem,

as Juncus acutiflorus.

Patentia, spreading, forming a moderately acute angle

with the stem or branch, as Atriplex portulacoides.

Horizontalia, horizontal, or patentissima, spreading in the

greatest possible degree, as Gentiana campestris.

Reclinata, inclining downward, as Leonurus Cardaica.

Recurva, or reflexa, curved backwards, as Erica retorta.

Incurva, or injlexa, curved inward, as Erica empetrifolia.

Obliqua, twisted, so that one part of each leaf is vertical,

the other horizontal, as Fritillaria obliqua, and some of

the large Protecz.

Pesupinata, reversed, when the upper surface is turned

downward, as Pharus latifolius, and Alstroemeria pele-

grina.

Depressa, radical leaves pressed close to the ground, as

Plantago media, and P. Coronopus. The same term

applied to stem-leaves, expresses their shape only as

being vertically flattened, in opposition to compressa.

Natantia, floating on the surface of the water, as Nymphcea

alba, Potamogeton natans, and many water-plants.

Demersa, immersa, or submersa, plunged under water, as

Potamogeton perfoliatum, Hottonia palustris. Lobelia

Dortmanna, and the lower leaves ofRanunculus aquatilis,

while its upper ones are folia natantia.
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Emersa, raised above the water, as the upper leaves,

accompanying the flowers, of Myriophyllum, verticillatum,

while its lower ones are demersa.
;

2. By Insertion is meant the mode in which one part of a

plant is connected with another.

Folia petiolata, leaves on footstalks, are such as are fur-

nished with that organ, whether long or short, simple or

compound, as Verbascum nigrum, Thalictrum minus,

T. alpinmn, Sfc.

Peltata, 31, peltate, when the footstalk is inserted into

the middle of the leaf, like the arm of a man holding a

shield, as in the common Nasturtium, Tropceolum majus,

Hydrocotyle vulgaris, and the noble Cyamus Nelumbo.

Sessilia, sessile, are such as spring immediately from the

stem, branch or root, without any footstalk, like Anchusa

sempervirens, and Pinguicula vulgaris.

Amplexicaulia, f. 32, clasping the stem with their base, as

the upper leaves of Glaucium luteum, Gentiana cam-

pestris, and Humea elegans.

Connata, f. 17, connate, united at their base, as Chlora

perfoliata, whose leaves are connato-perfoliata.

PerfoUata, f. 33, perfoliate, when the stem runs through

the leaf, as Bupleurum rotundifolium, and the Uvularice.

Vaginantia, f. 34, sheathing the stem, or each other, as in

most Grasses ; as Phleum alpinmn, and Arundo (Ammo-
phila) arenaria. The same character is found in many

of the Orchis tribe, as Habenaria albida.

Equitantia, f. 35, equitant, disposed in two opposite rows,

and clasping each other by their compressed base, as in

Narthecium ossifragwn, and the genus Iris.

Decurrentia, f. 36, decurrent, running down the stem or

branch in a leafy border or wing, as Onopordum Acan-

thiurn, Carduus tenuiflorus, and many other Thistles, also

the Great Mullein, Verbascum Thapsus, and Comfrey,

Symphytum officinale.

Florifera,f. 37, flower-bearing, when flowers grow out of

the disk or margin of any leaf, as in Ruscus aculeatus,
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Xylophylla latifolia, and X.falcata. This is equivalent

to a frond in the class Cryptogamia; see p. 67.

3. With regard to Form, Leaves are either simplicia, simple,

like those of Grasses, Orchises, Lilies, and many other

plants, Ballota nigra, and Berberis vulgaris; or composita,

compound, as in most Umbelliferous plants. Parsley, Hem-
lock, &c.; also Roses.

In compound leaves the footstalk is either simple, as in the

instances last quoted, and Simn angustifolium ; or com-

pound, like those of Selinum paliistre, and Thalictnmi

majus. In simple leaves the footstalk, if present, must

of course be simple, while in compound ones it must

always be present, though not always subdivided.

1 Simple leaves are either integra, undivided, as those of

Grasses and Orchises ; or lobata, lobed, like the Vine,

the Thistle, most kinds of Crane's-bill, as Geranium pra-

tense, Sec.

Leaves are frequently undivided and lobed on the same

plant, as the Hop.

4. The following are the most remarkable forms of Simple

Leaves, considering their outline only.

Orbiculatum, f. 38, a circular or orbicular leaf, whose

length and breadth are equal, and the circumference an

even circular line. Precise examples of this are scarcely

to be found. Some species of Piper approach it, and

the leaf ofDesmodium styracifolium is perfectly orbicular,

except a notch at the base.

Subrotundum, f. 39, roundish, as Pyrola, and many other

plants.

Ovatum,f. 40, ovate, of the shape of an egg cut length-

wise, the base being rounded, and broader than the

extremity, a very common form of leaves, as Urticapilu-

lifera, and Vinca major. The length may vary.

Obovatum, f. 41, obovate, of the same figure, with the

broader end uppermost, as those of the Primrose, and

the Daisy. Linnaeus at first used the words obverse

ovatum.
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Ellipticum, f. 42, ov ovale, elliptical or oval, of a similar

form to the foregoing, but of equal breadth at each end,

as in the Lily'of the Valley.

Oblongum^ oblong, three or four times longer than broad.

This term is used with great latitude, and serves chiefly

in a specific character to contrast a leaf which has a

variable, or not very decided, form, with others that are

precisely round, ovate, linear, &c.

Spatulatum, f. 43, spatulate, of a roundish figure tapering

into an oblong base, as in Silene Otites.

Cuneiforme,f. 44, wedge-shaped, broad and abrupt at the

summit, and tapering down to the base, as in Saxifraga

cuneifolia.

Lanceolatum, f. 45, lanceolate, of a narrow oblong form,

tapering tov/ards each end, very common, as Tulipa

sylvestris, Lithospermumpurpuro-cceruleum, Plantago lan-

ceolata, many Willows, &c,

Lineare,/. 46, linear, narrow with parallel sides, as those

of most Grasses ; also Gentiana Pneumonanthe, and

Narcissus Pseudo-narcissus.

Acerosum, f. 47, needle-shaped, linear and evergreen, gen-

erally acute and rigid, as in the Fir, Pinus, Juniper,

Juniperus communis, and Yew, Taxus haccata. Linnaeus

observes, Phil. Bot 219, that this kind of leaf has, for

the most part, a joint at its union with the branch.

Triangulare, f. 48. triangular, having three prominent

angles, without any reference to their measurement or

direction, as in the ^enm Chenopodium,Cochlearia Danica,

and some leaves of the Ivy.

Quadrangulare, f. 49, with four angles, as the Tulip-tree,

Liriodendrum tulipifera.

Quinquangulare, f. 19, with five angles, as some Ivy

leaves, &c.

Deltoideum, f. 50," trowel-shaped or-deltoid, having three

angles, of which the terminal one is much farther from

the base than the lateral ones, as Chenopodiim Bonus-

Henricus, and some leaves of Cochlearia Danica. A
wrong figure is quoted for this in Philosophia Botanica,

which has caused much confusion.
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Rhomheum,/. 51, rhomboid, or diamond-shaped, approach-

ing to a square, as Chenopodium olidum, andTrapanafans.

Beniforme,/. 52, kidney-shaped, a short, broad, roundish

leaf, whose base is hollowed out, as Asarum EuropcBum,

and Sihthorpia Europcea.

Cordatum, f. 53, heart-shaped, according to the vulgar idea

of a heart ; that is, broadly ovate hollowed out at the

base, as Tamus communis.

Lu7iulatum, f. 54, crescent-shaped, like a half-moon, whe-

ther the points are directed towards the stalk, or from

it, as Passijlora lunata.

Sagittatum, f. 55, arrow-shaped, triangular, hollowed out

very much at the base, as Sagittaria sagittifolia, and

Rumex Acetosa.

Sometimes the posterior angles are cut off, as in Con-

volvulus septum.

Hastatum,f. 56, halberd-shaped, triangular, hollowed out

at the base and sides, but with spreading lobes, as Rumex
Acetosella, Antirrhinum {Linaria Brit. Fl.,) Elatine, and

the upper leaves of Solanum Dulcamara.

Panduriforme, f. 57, fiddle-shaped, oblong, broad at the

two extremities, and contracted in the middle, as the

Fiddle Dock, Bumex pulcher.

Buncinatum, f. 58, runcinate, or lion-toothed, cut into

several transverse, acute segments, pointing backwards,

as the Dandelion, Leontodon Taraxacum.

Lyratum,f. 59, lyrate, or lyre-shaped, cut into several

transverse segments, gradually larger towards the extre-

mity of the leaf, which is rounded, as Erysimum Bar-

harea, now Barbarea vulgaris.

Fissum,/. 60, cloven, when the margins of the fissures and

segments are straight, as in the Gingko-tree, Salisburia

adiantifolia.

Bijidum, trifidum, multifidum^ &c., express the number
of the segments.

Lobatum, f. 61, lobed, when the margins of the segments

are rounded, as in Anemone Hepatica.

Bilobum, trilobum, &c., according to the number of

the lobes.
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Sinuatum,f. 62, sinuated, cut into rounded or wide open-

ings, as Statice sinuata.

Partitum,f. 63, deeply divided, nearly to the base, as Hel-

leborus viridis.

Bipartitum, tripartitmn, muUipartitum, according to

the number of the divisions.

Laciniatum, f. 64, laciniated, cut into numerous irregular

portions, as Ranunculus parvijlorus, and Geranium co-

lumbinum.

Incisum, and Dissectum, cut, are nearly synonymous with

the last.

It is remarked by Linnaeus that aquatic plants have

their lower, and mountainous ones their upper, leaves

most divided, by which they better resist the action of

the stream in one case, and of wind in the other.

Probably these actions are in some measure the causes

of such configurations.

Palmatum,f. 65, palmate, cut into several oblong, nearly

equal segments, about half way, or rather more, towards

the base, leaving an entire space like the palm of the

hand, as Passijlura ccerulea.

Pinnatijidum, f. 66, pinnatifid, cut transversely into several

oblong parallel segments, as in Cakile maritima ; Sen-

ebiera ( Coronopus, Brit. FL,J didyma^ Hutchinsia petrcea

and Myriophyllum verticillatum.

Bipinnatijidum, f. 67, doubly pinnatifid, as Papaver Arge-

mone.

Pectinatum,f, 68, pectinate, is a pinnatifid leaf, whose

segments are remarkably narrow and parallel, like the

teeth of a comb, as the lower leaves of Myriophyllum

verticillatum, and those of Hottonia palustris.

Ineqiiale, /I 69, unequal, sometimes called oblique, when
the two halves of the leaf are unequal in dimensions,

and their bases not parallel, as in Eucalyptus resinifera,

and most species of that genus, as well as of Begonia.'

5. The Terminations of Leaves are various.

Folium truncatum, f. 4.9, an abrupt leaf, has the extremity

cut off, as it were, by a transverse line, as Liriodendrum

tulipifera.
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Prmmorsum,/. 70, jagged-pointed, very blunt, with various

irregular notches, as in Dr. Svvartz's genus Aerides,

comprehended under the Epidendrum of Linnteus.

Retusum, f. 71, retuse, ending in a broad shallow notch,

as Oxyria reniformis,

Emarginatxim, f. 72, emarginate, or nicked, having a small

acute notch at the summit, as the Bladder Senna, Colu-

tea arborescens and Box, Buxtis sempervirens.

Obtusum,f. 39, blunt, terminating in a segment of a circle,

as the Primrose and Snowdrop.

Acutum, f. 51, sharp, ending in an acute angle, which is

common to a great variety of plants, as Ladies' Slipper,

and Campanula Trachelium.

Acuminatum, 73, pointed, having a taper or awl-shaped

point, as Arundo Phragmites, and Scirpus maritimus.

Obtusum cum acumme, f. 74, blunt with a small point, as

Statice Limonium.

Mucronatum or Cuspidatum, f. 75, sharp-pointed, tipped

- with a rigid spine, as in the Thistles and Ruscus acule-

atus, &c.

Cirrosum^f. 76, cirrose, tipped with a tendril, as in Gloriosa

superba.

6. The different Margins of Leaves are characterized as

follows

:

Folium integerrimum, f. 39, an entire leaf, as in the Orchis

and Lily tribe, as well as Polygala vulgaris, Daphne

Laureola, &c.

This term is opposed to all kinds of teeth, notches, or

incisions. It regards solely the margin of a leaf

;

whereas integrum, p. 75, respects its whole shape,

and has nothing to do with the margin. English

writers who translate the one entire, and the other very

entire, are therefore incorrect.

Spinosum, f. 77, spinous, beset with thorns, as Cnicus

lanceolatus, and Eryngium campestre. The veins are

spinous in Solanum Pyracantha, &c.

Inerme,f. 71, unarmed, is opposed to spinous.
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Ciliatum, f. 78, fringed, bordered with soft parallel hairs,

as Galium cruciatum.

Cartilagi7ieum, cartilaginous, hard and horny, as London

Pride, Saxifraga umbrosa.

Dentatum,/. 79, toothed, beset with projecting, horizontal,

rather distant teeth of its own substance, as Atriplex

laciniata, Hypochceris macidata, and the lower leaves of

Centaurea Cyanus ; also NymphoBa Lotus.

Serratum, f. 80, serrated, when the teeth are sharp, and

resemble those of a saw, pointing towards the extremity

of the leaf. Examples of this are frequent, as Urtica,

Ltosa, Comarum palustre, &c. Some leaves are doubly

serrated, duplicato-serrata, having a series of smaller

serratures intermixed with the larger, as Mespilus

grandiflora, and Campanula Trachelium, as well as several

Roses.

Serrulatum, f. 63, minutely serrated, is used when the

teeth are very fine, as in Polygonum amphibium.

Crenatum, f. notched, or crenate, when the teeth are

rounded, and not directed towards either end of the

leaf, as in Ground-Ivy, Glechoma hederacea, Chrysosple-

nium, and Sibthorpia Europcea. In Saxifraga Geum, the

leaves are sharply crenate. In the two British species

of Salvia, the radical leaves are doubly crenate.

Erosum, f. 83, jagged, irregularly cut or notched, espe-

cially when otherwise divided besides, as in Senecio

squalidus.

Bepandum, f. 84, wavy, bordered with numerous minute

angles, and small segments of circles alternately, as

Villarsia nymphceoides, and Lnula dysenterica.

Glandidosum, glandular, as Hypericum montanum, and the

Bay-leaved Willow, Salix pentandra.

Ltevolutum, revolute, when the margin is turned or rolled

backwards, as Andromeda polifolia, and Tetratheca

glandulosa.

Linnaeus seems originally to have applied this term

to the rolling of the whole leaf backwards, as in Solidago

Virgaurea, meaning to use the expression margine revolu-

tvm when the margin was intended ; but this latter case
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being extremely frequent and the other very rare, he

fell into the practice of using revolutum, simply for the

margin.

Invohttum, involute, the reverse of the preceding, as in

Pinguicula.

Conduplicatum, folded, when the margins are brought

together in a parallel direction, as in Roscoea purpurea.

. Terms expressive of different kinds of Surface, applying

equally to the leaf and to the stem, have been already

explained, p. 63. To these may be added the following,

chiefly appi'opriated to leaves.

Punctatum, dotted ; either superficially, as in Rhododendron

punctatum, and Melaleuca linarifolia ; or through the

substance, as in Hypericum perforatum, and the Natural

Order to which the Orange and Lemon belong.

Rugosum, rugged, when the veins are tighter than the

surface between them, causing the latter to swell into

little inequalities, as in various species of Sage, Salvia ;

Teucrium Scorodonia, &c.

Bidlatim, blistery, is only a greater degree of the last, as

in the Garden Cabbage, Brassica oleracea.

Plicatum,/. 85, plaited, when the disk of the leaf, especially

towards the margin, is acutely folded up and down, as

in Mallows, and Alchemilla vulgaris, where, however,

the character is but obscurely expressed.

Undulatum, f. 86, undulated, when the disk near the

margin is waved obtusely up and down, like Reseda

lutea, and Ixia crispa (more properly undulata*).

Crispum, f. 87, curled, when the border of the leaf

becomes more expanded than the disk, so as to grow

elegantly cui-led and twisted, which Linnaeus considers

as a disease. Malva crispa is an example of it, and
may probably be a variety of M. verticillata, Jacq.

Concavum, hollow, depressed in the middle, owing to a

tightness in the border, as Cyamus Nelumbo.

Venosum, f. 88, veiny, when the vessels by which the leaf

» Salish. Hort. 37.

G
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is nourished ai*e branched, subdivided, and moi*e or less

prominent, forming a network over either or both of its

surfaces, as Pyrus torminalis, and Verbascum Lychnitis.

Nervosum, f. 89, or Costatum, ribbed, when they extend

in simple lines from the base to the point, as in Cypri-

pedium Calceolus, the Convallarice, and the greater

number of monocotyledonous plants. The larger

clusters of vessels are generally called nervi or costce,

nerves or ribs, and the smaller vence, veins, whether

they are branched and reticulated, or simple and

parallel.

Avenium, veinless, and Enerve, ribless, are opposed to the

former.

Trinerve, f. 90, three-ribbed, is applied to a leaf that has

three ribs all distinct from the very base, as well as

unconnected with the margin, in the manner of those

many-ribbed leaves just cited ; see Blakea trinervis.*

Basi trinerve,/. 91, three-ribbed at the base, is when the

base is cut away close to the lateral ribs, as in Burdock,

Arctium Lappa, Tussilago, and the great Annual Sun-

flower.

Triplinerve, f. 92, triply-ribbed, when a pair of large ribs

branch off from the main one above the base, which is

the case in many species of Sunflower or Helianthus,

Laurus Cinnamomum and L. Camphora, as well as Blakea

triplinervis,

Coloratum, coloured, expresses any colour in a leaf besides

green, as in Arum hicolor, Amaranthus tricolor^ and others

of that genus, Justicia picta, Hedysarum pictum, Trades-

cantia discolor, Pulmonaria officinalis.

Variegatum, variegated, is applied to a sort of variety or

disease, by which leaves become irregularly blotched

with white or yellow, like those of Striped Grass, Phala-

ris arundinacea, as also the Elder, the Mentha rotun-

difolia, and the Aucuba Japonica, which last is not

known in our gardens in its natural green state.

• Authors incorrectly use the termination trinervius, trinervia, &c, for the

more classical trinervis, trinerve, enervis, enerve.
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NudunUi naked, implies that a leaf is destitute of all kinds

of clothing or hairiness, as in the genus Orchis. Nudus
applied to a stem means that it bears no leaves, and to

a flower that it has no calyx.

8. The following terms express the substance, peculiar con-

figuration, or any other remaining circumstances of leaves,

not already explained.

Teres,/. 93, cylindrical, as those of Concilium gihhosum,

and several Mesembryanthema.

Semicylindraceum, f. 94, semicylindrical, flat on one side,

as Salsola fruticosa, and Chenopodium maritimum.

Subulatum, f. 95, awl-shaped, tapering from a thickish

base to a point, as Salsola Kali.

'< Tubulosum, tubular, hollow within, as Allium Cepa, the

Common Onion. The leaf of Lobelia Dortmanna is

very peculiar in consisting of a double tube,/! 96.

Carnosum,/. 98, fleshy, of a thick pulpy substance, as in

all those called succulent plants, Crassula, Sedum, Mesem-

bryanthemum, Sempervivum, &c.

Gibbum, gibbous, swelling on one side or both, from exces-

sive abundance of pulp, as Aloe retusa.

Compressum, f. 98, compressed, flattened laterally, as

Mesembryanthemum uncinatum, and M. acinaciforme.

Z)epre5SM»?, depressed, flattened vertically, as M. linguiforme.

See p. 73.

Canaliculatum, f. 97, channelled, having a longitudinal

furrow, as M. pugioniforme, Plantago maritima, and

Narcissus poeticus.

Carinatum, keeled, when the back is longitudinally promi-

nent, as Narcissus bijlorus.

Ensiforme, sword-shaped, is a two-edged leaf, tapering to

a point, slightly convex on both surfaces, neither of

which can properly be called upper or under, as in most

of the genus Iris.

Anceps, two-edged, is much the same as the last.

Acinaciforme, cimeter-shaped, compressed, with one thick

and straight edge, the other thin and curved, like Me-

sembryanthemum acinaciforme above-mentioned.
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Dolabriforme, f. 98, hatchet-shaped, compressed, with a

very prominent dilated keel and a cylindrical base, like

M. dolabriforme.

These two last terms might well be spared, as they seem

contrived only for the plants in question, and indeed are not

essentially distinct from each other.

Trigonum, f. 99, three-edged, having three longitudinal

sides and as many angles, like M. deltoides. Linnaeus

has erroneously referred to this figure to illustrate his

term deltoides ; misled, as it should seem, by the name
of the plant to which it belongs; but his definition is

foreign to the purpose, see jo. 76, and alludes to the out-

line of a flat leaf.

Triquetrum differs from trigonum only in being used by

Linnseus for a three-sided awl-shaped leaf, as M. emar-

ginatum, and bicolorum, also Saxifraga Burseriana.

Tetragonim, f. 100, four-edged, having four prominent

angles, as Iris tuberosa.

Lingulatum, tongue-shaped, of a thick, oblong, blunt figure,

generally cartilaginous at the edges, as Mesembryanthe-

mum linguiforme^ and several species of Saxifraga, as S.

Cotyledon, &c.

Membranaceum, membranous, of a thin and pliable tex-

ture, as in Aristolochia Sipho, Rubus odoratus, Magnolia

purpurea, &c.

Coriaceum, leathery, thick, tough and somewhat rigid, as

Magnolia grandiflora, and Hydrayigea hortensis.

Sempervirens, evergreen, permanent through one, two, or

more winters, so that the branches are never stripped,

like the Ivy, the Fir, the Cherry-Laurel, the Bay, &c.

Deciduum, deciduous, falling off at the approach of winter,

as in most European trees and shrubs.

Alienatum,f. 101, alienated, when the first leaves of a plant

give place to others totally different from them and from

the natural habit of the genus,* as in many Mimosce of

* This is only in appearance, not in reality ; for it is now well known that

in the New Holland Mimosa (or rather Acacia) above alluded to, the supposed

leaves are only remarkably dilated, leaf-like petioles; while in Lathyrus

Nissolia, the stipules have the appearance of leaves.

—

Ed.
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New Holland, M. verticillata, and myrtifolia ; also La-

thyrus Nissolia.

Cucullatum, f. 102, hooded, when the edges meet m the

lower part, and expand in the upper, as those of the

curious genus Sarracenia.

Appendiculatiim, f. 103, furnished with an additional organ

for some particular purpose not essential to a leaf, as

Dioncea muscipula, whose leaves each terminate in a pair

of toothed irritable lobes, that close over and imprison

insects; or Nepenthes disiillatoria, the leaf of which bears

a covered pitcher full ofwater. Aldrovanda vesicidosa, and

our Utricidarice have numerous bladders attached to the

leaves, which seem to secrete air, and float the plants.

Many of the preceding terms applied to leaves are occasion-

ally combined, to express a form between the two, as ovato-

lanceolatum, lanceolate inclining to ovate, or elliptico-lanceola-

tum, like the Privet. When shape, or any other character,

cannot be precisely defined, sub is prefixed to the term used,

as suhrotundum, roundish, subsessile, not quite destitute of a

footstalk, to which is equivalent subpetiolatiim, obscurely

stalked. By the judicious use of such means, all necessary

precision is attained. It is to be wished that authors were

always uniform and consistent, at least with themselves, in

the application of terms ; but as Linnaus, the father of

accurate botanical phraseology, very frequently misapplies

his own terms, it is perhaps scarcely to be avoided. I have

observed botanists most critical in theory, to be altogether

deficient in that characteristic phraseology, that power of

defining, which bears the stamp of true genius, and which

renders the works of Linnaeus so luminous in despite of inci-

dental errors. Perhaps no mind, though ever so intent on

the subject, can retain all the possible terms of description

and their various combinations, ready for use at any given

moment. There are few natural objects to which a variety

of terms are not equally applicable in desci'iption, so that no

two writers would exactly agree in their use. Neither is

Nature herself so constant as not perpetually to elude our

most accurate research. Happy is that naturalist who can

seize at a glance what is most characteristic and permanent.
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and define all that is essential, without trusting to fallacious,

though ever so specious, distinctions !

9. Folia composita, compound leaves, consist of two or any

greater number of foliola, leaflets, connected by a common
footstalk.*

Folium articulatum, f. 104, a jointed leaf, is when one

leaflet, or pair of leaflets, grows out of the summit of

another, with a sort of joint, as in Fagara (Zygophyllum,

DC.,) tragodes,^ Jacq. Amer. t. 14.

Digitatum, f. 22, digitate or fingei'ed, when several leaflets

proceed from the summit of a common footstalk, as

Potentilla verna and P. reptans, Alchemilla alpina.

Binatum, f. 105, binate, is a fingered leaf consisting of

only two leaflets, as in some Zygophylla.

Ternatum, f. 106, ternate, consists of three leaflets, as

Fagonia Cretica, and the genus Trifolium, Trefoil.

Quinatim, quinate, of five leaflets, as Potentilla alba,

P. reptans, &c.

Pinnatum, pinnate, when several leaflets proceed laterally

from one footstalk, and imitate a pinnatifid leaf, p. 78.

This is of several kinds.

cum imparl, f.WQ, with an odd, or terminal leaflet, as in

Roses and Elder.

cirrosum, ^115, with a tendril, when furnished with a ten-

dril in place of the odd leaflet, as the Pea and Vetch tribe.

* Strictly speaking, the truly compound leaf should have the leaflets arti-

culated upon the petiole ; thus in Cardamine pratensis, and in many plants

of the same natural family, De Candolle employs the term jfolia pinnatisecta

rather than Jblia pinnata. The Rose and the Orange tribes afford examples

of truly compound leaves, whether there be many leaflets, as in most of the

Roses, and in Murraya exotica, or only one leaflet, as in the curious Rosa

berberidifolia, or in the Orange and Lemon. These distinctions are indeed rarely

attended to, but they are of great importance in connexion with the natural

affinities of plants.

—

Ed.

f In this case it is the petiole of a compound leaf that is jointed, of which

each joint bears, or ought to bear, 2 opposite leaflets. A more familiar kind of

jointed leaf is in the instance of the Lemon and the Orange, where thei'e is a

single joint ; all above this the articulation is the leaf proper, or blade of the leaf,

all below is the winged petiole. This, therefore, is the most simple kind of

compound leaf, the petiole bearing only one leaflet.

—

Ed,



COMPOUND LEAVES. 8*

abrupte,/. 101, abruptly, without either a terminal leaflet

or a tendril, as Cassia ChamtBcrista, and the genus

Mimosa. See M.pudica, the Common Sensitive plant.

This form of leaf is much more uncommon than the im-

paripinnatum, and we have no perfect example of it among
British plants. The nearest approach to it is the genus

Orobus, whose leaves have only the rudiments of a ten-

dril. A truly wonderful variety of the Orobus sylvaticus

with large simple leaves, has been found in Wales.

oppositi, oppositely, when the leaflets are opposite, or^in

pairs, as Saint-foin, Roses, Sium angustifolium, &c.

alternatim, alternately, when they are alternate, as Vicia

dumetorum, and occasionally in our V. sativa, lutea, &c.

interrupti, f. 107, interruptedly, when the principal leaflets

are ranged alternately with an intermediate series of

smaller ones, as Spircea Filipendula, S. Ulmaria, and
Potentilla anserina.

articulati, jointedly, with apparent joints in the common
footstalk, as Weinmannia pinnata.

decursivi, decurrently, when the leaflets are decurrent, as

Eryngium campestre, and Potentilla fruticosa.

lyratd, f. 108, in a lyrate manner, having the terminal

leaflet largest, and the rest gradually smaller as they

approach the base, like Barbarea prcecox, and with

intermediate smaller leaflets, as Geum rivale ; also the

Common Turnep. Such leaves are usually denominated

lyrate in common with those properly so called (whose

shape is simple, and not formed of separate leaflets ; nor

is this from inaccuracy in botanical writers. The reason is,

that these two kinds of leaves, however distinct in theory,

are of all leaves most liable to run into each other, even

on the same plant, examples of which are frequent in

the class Tetradynamia.

verticillatd, f. 109, in a whorled manner, the leaflets cut

into fine divaricated segments embracing the footstalk,

as Sium {Carum, Brit. Fl.) verticillatum.

Auriculatum, f. 110, an auricled leaf, is furnished at its

base with a pair of leaflets, properly distinct, but occa-

sionally liable to be joined with it, as Salvia triloba, and
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Dipsacus pilosus. Linnaeus in the last example uses

the term appendiculatum, which is correct, but super-

fluous, and I have therefore ventured to apply it some-

what differently, p. 65.

Conjugatum, f. 105, conjugate, or yoked, consists of only a

pair ofpinncB or leaflets, and is much the same as hina-

tum. Instances of it are afforded by the genus Zygophyl-

lum, whose name equivalent to Yoke-leaf, expresses this

very character ; also Lathyrus sylvestris, and latifolius.

Bijugum, trijugiim, quadrijtigum, miiltijugum, &c., express

particular numbers of pairs of leaflets, and are used for

that purpose where such discrimination is requisite for

specific characters, as in the Miinosce.

The different degrees in which leaves are compounded are

thus distinguished, without any reference to the mode.

Compositum, f. Ill, simply compound, as in the above

instances.

Decompositum, f. 112,* doubly compound, as Athamanta

(Seseliy Brit. Fl.J Libanotis, JEgopodium Podagraria,

and Fumaria claviculata.

Supradecompositum, f. 113, thrice compound, or more, as

Torilis, Anthriscus, and many umbelliferous plants.

Bigeminatum, twice paired, as Mimosa Unguiscati; and

tergeminatum, thrice paired, as M. tergemina ; also

Biternatum,/. 112, twice ternate, as ^gopodium, triterna-

tum; thrice ternate, as Fumaria {Corydalis,Brit. Fl.) lutea;

and

Bipinnatum, doubly pinnate, tripinnatum, triply pinnate,

of which examples have just been given, all apply to

the mode, as well as the degree, in which leaves are

compounded.

Pedatum, f. 114, pedate, is a peculiar kind of leaf, being

ternate, with its lateral leaflets compounded in their

fore part, as Helleborus fcetidus, and H. niger. There

is an affinity between a pedate leaf and those simple

ones which are three-ribbed at the base, p. 82. See

* Linnaeus, in Phil.Bot. 47, gives an erroneous definition of this term, which

does not accord with his own use of it. Professor Martyn has rightly defined

it.
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also the disposition of the lateral veins in Aristolochia

Clematitis, Engl. Bot. t. 398.

In compounding the foregoing terms w^e must take care

not to express a contradiction. Thus the leaves of many

Mimosae, as the purpurea, Andr. Repos. t. 372, and sensitiva,

are Coiyugata pinnata, conjugate in the first instance, pinnate

in the next, not conjugato-pinnata, of an intermediate nature

between conjugate and pinnate, which is impossible. Neither

are the leaves of Mimosa pudica digitato-pinnata, for there is

no medium between the two terms ; but they are digitate, or

composed of leaflets proceeding from the top of a common
footstalk, and those leaflets are pinnate. On the other hand,

ovato-lanceolatum, lanceolate approaching to ovate, or elliptico-

lanceolatum, approaching to elliptic, as in the Privet, whose

leaves often assume that shape, are easily understood.

Chap. XVI.

—

Of the Functions of Leaves.

The knowledge of the functions of leaves, and their real use

with regard to the plant, is a curious branch of vegetable

physiology, which made but a slow progress long after the

nature of many other parts had been deeply scrutinized and

thoroughly explained.

Csesalpinus {De Plantis, p. 6,) thought leaves merely a

clothing, or a protection against cold and heat. He conceived

that the rays of the sun, being moderated in passing through

them, were prevented from acting too violently on the fruit

and young buds. " Accordingly," says he, " many trees lose

their leaves in autumn, when their fruits are perfected, and
their buds hardened, while such as retain the fruit long, keep

also their leaves; even till a new crop is produced, and
longer, as in the Fir, the Arbutus, and the Bay. It is reported

that in hot climates, where there is almost perpetually

a burning sun, scarcely any trees lose their leaves, because

they require them for shade." Caesalpinus goes on to show
that leaves proceed from the bark, with some remarks on the
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pith, in which we may trace the origin of the Linnaean hypo-

thesis of vegetation, but which are now superseded by more
accurate inquiries.

The above is certainly a very small part of the use of leaves.

Yet the observations of this writer, the father of botanical

philosophy among the moderns, are so far correct, that if the

leaves of a tree be stripped off, the fruit comes to nothing,

which is exemplified every year in Gooseberry bushes de-

voured by caterpillars ; and though the fruit-trees of warm
climates, partly naturalized with us. Grapes and Peaches for

instance, ripen their fruit sooner perhaps if partially deprived

of their leaves ; yet if that practice be carried too far, the

fruit perishes, as gardeners who tried it soon discovered. The
White Mulberry indeed, cultivated in the south of Europe

for the food of silkworms only, bears wonderfully the loss of

its foliage three or four times a-year. How far the fruit is

injured nobody thinks it worth while to inquire, as it is never

eaten, but it certainly does not fall off prematurely.

That leaves imbibe and give out moisture has been long

known, this being one of the most obvious facts belonging to

them. Dr. Hales thought they might probably imbibe air :

but since his time, more certain discoveries have been made

concerning this point, as well as the effects of light upon leaves,

which also did not escape the consideration of that great philo-

sopher. All these subjects we shall investigate in their turn.

That leaves give out moisture, or are organs of insensible

perspiration, is proved by the simple experiment of gathering

the leafy branch of a tree, and immediately stopping the

wound at its base with mastick, wax, or any other fit sub-

stance, to prevent the effusion of moisture in that direction.

In a very short time the leaves droop, wither and are dried

up. If the same branch, partly faded, though not dead, be

placed in a very damp cellar, or immersed in water, the leaves

revive, by which their power of absorption is also proved.

Hence the use of a tin box to travelling botanists, for the

purpose of restraining the evaporation of plants, and so pre-

serving them fresh for some days till they can be examined ;

as well as of reviving faded plants, if the inside of the box be

moistened before they are shut up in it.
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Dr. Hales found that a plant of the Great Annual Sun-

flower, Helianthus annum, lost 1 lb. 14 oz. weight in the

course of twelve hours in a hot dry day. In a dry night it lost

about three ounces; in a moist night scarcely any alteration

was observable, but in a rainy night it gained two or three

ounces. The surface of the plant compared with that of its

roots was, as nearly as could be calculated, in the proportion

of five to two ; therefore the roots must have imbibed moisture

from the earth of the pot in which the plant grew, and which

was all previously weighed, in the same proportion of five to

two, otherwise the leaves would have faded. The same experi-

ment was made on the Vine, the Cabbage, &c., with various

results as to the exact degree of perspiration, but all proving

it to be considerable. Evergreens are found to perspire much
Iqss than other shrubs.

The state of the atmosphere has a great effect on the rapi-

dity of this perspiration. Practical botanists know how much
sooner plants fade, and haymakers experience how much faster

their work is done, some days than others, and those days are

by no means always the most sunny. In a hot dry day plants

are often exhausted, so as to droop very much towards even-

ing, especially in the dry unsheltered bed of a garden. Such

as have fleshy roots, indeed, have a singular power of resist-

ing drought, which has already been explained, p. 57. Succu-

lent plants, destined to inhabit sunny rocks, or sandy deserts,

imbibe with the greatest facility, and perspire very sparingly.

Evergreens are not generally very succulent, but their cuticle

appeal's to be constructed like that of succulent plants, so as

to allow of little evaporation. The Cornelian Cherry, whose

immense perspiration is recorded at p. 34, has a thin dry leaf,

capable of holding very little moisture.

The nature of the liquor perspired has been already

noticed, p. 34. In hot weather it has been observed by Hales,

Du Hamel, and Guettard, to partake occasionally of the

peculiar scent of the plant that yields it; but in general the

odorous matter is of too oily a nature to be combined with

the watery perspiration.

The sensible perspiration of plants is of various kinds.

When watery, it can be considered only as a condsnsation
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of their insensible evaporation, perhaps from some sudden

change in the atmosphere. Groves of Poplar or Willow
exhibit this phenomenon, even in England, in hot calm

weather, when drops of clear water trickle from their leaves

like a slight shower of rain. Sometimes it is of a saccharine

nature, as De la Hire observed in Orange trees; Du Hamel
Arb. V. 1. p. 150. It is more glutinous in the Tilia or Lime

tree, more resinous in Poplars, as well as in Cistus Creticus,

from which last the resin called Lahdanum is collected, by

beating the shrub with leather thongs. See Tournefort's

Voyage, p. 29. In the Fraxinella, Dictamnm albiis, it is a

highly inflammable vapour. Ovid has made an elegant use

of the resinous exudation of Lombardy Poplars, Populus

dilatata, which he supposes to be the tears of Phaeton's

sisters, who were transformed into those trees. Such exuda-

tions must be considered as effusions of the peculiar secre-

tions : for it has been observed that Manna may be scraped

from the leaves of Fraxinus Ornus, as well as procured by

incision from its stem. They are often perhaps a sign of

unhealthiness in the plant ; at least such appears to be the

nature of one kind of honey-dew, to which the Beech in

particular is subject, and which, in consequence of an

unfavourable wind, covers its leaves in the form of a sweet

exudation, similar in flavour to the liquor obtained from its

trunk. So likewise the Hop, according to LinnjEus, is

affected with the honey-dew, and its flowers rendered abor-

tive, in consequence of the attacks of the caterpillar of the

Ghost Moth, PhalcBna Humuli, upon its roots. In such case

the saccharine exudation must decidedly be of a morbid

nature.* That wax is also an exudation from the leaves of

plants, appears from the experiments recorded by Di*.

Thomson in his Chemistry, v. 4. p. 298, and it has been long

ago asserted that wax may easily be gathered from the leaves

of Rosemary. On this subject I have not made any experi-

ments to satisfy myself.

With respect to the absorbing power of leaves, the best

* I do not mean to dispute the accuracy of Mr. Curtis's excellent paper, Trans,

of Linn. Soc. v. 6, written to prove honey-dew to be the dung of Aphides. I

only contend that there is more than one kind of honey-dew.
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observations that have been made are those of Bonnet,

recorded in the beginning of his Recherches sur I' Usage des

Feuilles. His aim was, by laying leaves of various plants

upon the top of a jar of water, some with their upper, and

others of the same species with their under, surfaces applied

to the watei', to discover in which situation the leaves of each

plant continued longest in health and vigour, and also how
far different species differed from each other in this respect.

The results were in many instances highly curious.

Of fourteen herbaceous plants tried by this philosopher,

six lived nearly as long with one surface applied to the water

as with the other ; these were the common Arum maculatum^

the French Bean, the Sunflower, Cabbage, Spinach, and

the Small Mallow. By the last I presume is meant Malva
rotundifolia. Six others. Plantain, White Mullein, the Great

Mallow, (probably M. sylvestris,) the Nettle, Cock's-comb,

and Purple-leaved Amaranth (probably Amarantlms hypo-

chondriax:hiis), lived longest with their upper surface laid

upon the water. The Nettle lived but three weeks with its

under surface on the water, and about two months in a con-

trary position. The Mullein scarcely survived five or six

days, and the Amaranth not a week, in the first-mentioned

posture, while the leaves of the former remained in vigour

about five weeks, and of the latter three months, when their

upper surfaces imbibed the water. Marvel of Peru and
Balm, the two remaining plants of the fourteen on which the

experiment was made, had also an evident advantage in

receiving that fluid by their upper surfaces. The leaves of

some of the above species were found to thrive better when
their stalks only were immersed in water, than when either

of their sides was supplied with it, and the reverse was

observable in several others ; but the White Mullein, the

Plantain and the Amaranth survived longer when they

received the water by the stalk than by their under surface,

though not so long as when it was applied to their upper sides.

Of sixteen trees tried by Bonnet, the Lilac and the Aspen,

Populus tremula, were the only leaves that seemed to imbibe

water equally well by either surface, whilst all the others

evidently succeeded best with their under sides laid upon
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the water, being in that respect the reverse' of herbaceous

plants. Of these the White Mulberry leaf was the most re-

markable, not living more than five days when supplied by the

upper surface, while such of its leaves as floated, on their backs

continued in perfection nearly six months. The Vine, the Pop-

lar (probably Populus nigra), and the Walnut, were no less

remarkable for fading almost as soon, when fed by their

upper surface, as when left without any water at all. Many
of the other trees imbibed water as well, or better, by their

footstalks than by their upper surfaces. Hazel-nut and

Rose leaves, when laid with their backs upon the water,

imbibe sufficiently to nourish other leaves on the same

branch ; so will one leaflet of a French Bean supply its

neighbour that does not touch the water.

Those who wish to repeat these experiments should be

careful to choose full-grown healthy leaves, all as nearly as

possible of the same age and vigour. It is also desirable that

the precise species of plant should be recorded by its scientific

name. For want of this, Bonnet, who despised method and

nomenclature, has left us in uncertainty concerning several

of the plants he examined. We ought to have been accurately

informed what species of Poplar difi'ered so remarkably in its

power of absorption from the Aspen, another of the same

genus. We ought likewise to have been told what Sun-

flower, what Nettle, Amaranth and Mallows were examined
;

for want of which information the authority of such experi-

ments is much impaired.

From the foregoing observations we learn the importance

of shading and watering plants newly removed, cuttings,

grafts, &c.; and on the other hand the benefit of heat and air

to promote due perspiration and evaporation.

The perspiration of aquatic plants seems to be remarkably

copious. Of these some grow constantly immersed in the

water, as most species ofPotamogeton, Pond-weed, &c. Their

leaves are peculiarly vasculai", and dry very quickly in the

air, withering in a very few minutes after exposure to it.

Their absorbing power seems equally great, so that they

appear to be continually in their natural situation imbibing

and giving out a quantity of water much greater than has
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been observed in land plants. Other aquatics, like the

Nymphcea, float with only the upper surface of their leaves

exposed to the air, which surface is so contrived that water

will scarcely remain upon it. These leaves, though extremely

juicy, dry with great rapidity, as does every part of the plant

when gathered. It is probable that they imbibe copiously

by their under sides and perspire by the upper.

The economy of the Sarracenia, an American genus of

which we now know five species, and of the East Indian

Nepenthes distillatoria, deserves particular mention. Both

grow in bogs, though not absolutely in the water. The former

ffenus has tubular leaves which catch the rain like a funnel

and retain it; at least such is the nature of S. purpurea^

whose margin seems dilated expressly for this purpose, while

the orifice of the tubular part just below is contracted

to restrain evaporation. Linnaeus conceived this plant to be

allied in constitution to Nymphcea, and consequently to

require a more than ordinary supply of water, which its

leaves were calculated to catch and to retain, so as to enable

it to live without being immersed in a river or pond. But

the consideration of some other species rendei's this hypothesis

very doubtful. S. flava, and more especially S. adunca, are

so constructed that rain is nearly excluded from the hollow

of their leaves, and yet that part contains water, which seems

to be secreted by the base of each leaf. What then is the

purpose of this unusual contrivance? An observation com-

municated to me in 1805, in the botanic garden at Liverpool

seems to unravel the mystery. An insect of the Sphex or

Ichneumon kind, as far as I could learn from description,

was seen by one of the gardeners to drag several large flies

to the Sarracenia adunca, and, with some difficulty forcing

them under the lid or cover of its leaf, to deposit them in

the tubular part, which was half filled with water. All the

leaves, on being examined, were found crammed with dead

or drowning flies. The S. purpurea is usually observed to

be stored with putrefying insects, whose scent is perceptible as

we pass the plant in a garden ; for the margin of its leaves

is beset with inverted hairs, which, like the wires of a

mouse-trap, render it very difficult for any unfortunate fly,
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that has fallen into the watery tube, to crawl out again.

Probably the air evolved by these dead flies may be beneficial

to vegetation, and, as far as the plant is concerned, its curious

construction may be designed to entrap them, while the

water is provided to tempt as well as to retain them. The

Sphex or Ichneumon, an insect ofprey, stores them up unques-

tionably for the food of itself or its progeny, probably

depositing its eggs in their carcases, as others of the same

tribe lay their eggs in various caterpillars, which they some-

times bury afterwards in the ground. Thus a double

purpose is answered ; nor is it the least curious circumstance

of the whole, that an European insect should find out an

Amei'ican plant in a hothouse, in order to fulfil that purpose.

If the above explanation of the Sarracenia be admitted,

that of the Nepenthes will not be difficult. Each leaf of this

plant terminates in a sort of close-shut tube, like a tankard,

holding an ounce or two of water, certainly secreted through

the footstalk of the leaf, whose spiral-coated vessels are uncom-

monly large and numerous. The lid of this tube either opens

spontaneously, or is easily lifted up by insects and small

worms, who are supposed to resort to these leaves in search

of a purer beverage than the surrounding swamps afford.

Rumphius, who has described and figured the plant, says,

" vai'ious little worms and insects crawl into the orifice, and

die in the tube, except a certain small Squilla or shrimp, with

a protuberant back, sometimes met with, which lives there."

— I have no doubt that this shrimp feeds on the other insects

and worms, and that the same purposes are answered in this

instance as in the Sarracenice. Probably the leaves of

Dioncea Muscipida, as well as of the Droserce, catch insects for

a similar reason.*

I proceed to consider the effects of Air and Light upon

vegetables.

Dr. Grew, by the assistance of the microscope, detected

a quantity of vesicles full of air in the leaves of plants, as

» The correctness of the supposition, that insects have the power of lifting up

the lid, and the statement of Rumphius, that small shrimps are found to inhabit

the fluid in the tubes, may safely be called in question.—Ed.
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also the spiral-coated vessels of their stems, w^hich last he and

all other physiologists, till very lately, considered as air-vessels

likewise. Malpighi made the same observations about the

same time ; and as these two acute and laboi'ious philosophers

pursued their inquiries without any mutual communication,

their discoveries strengthen and confirm each other. Their

books have long served as magazines of facts for less original

writers to work with. From their remarks physiologists have

theoretically supposed that leaves imbibed air, which the spiral

vessels were believed to convey all through the plant, in order

that it might act on the sap as it does on the animal blood.

The analogy thus understood was not correct, because air is

conveyed no further than the lungs of animals : but without

this hypothesis no use could be found for the supposed longi-

tudinal air-vessels.

The observations of Dr. Hales come next in order to those

of Grew and Malpighi. By means of the air-pump, an in-

strument much in use in his time, Hales obtained abundance

of air from evei-y part of the vegetable body, as well as from

recently extracted sap. Plants were found to perish very

soon in an exhausted receiver. Some of this great man's

experiments, however, require to be received with caution.

He rightly remarked that air was not only taken in by plants

very copiously along with their food, but also imbibed by

their bark ; see Vegetable Staticks, ch. 5. But when, from ob-

serving that it would freely from the bark pervade the longi-

tudinal vessels of a branch, he concluded that Malpighi and

Grew were right in their ideas of longitudinal air-vessels, he

was misled by appearances. We cannot but be aware that,

when a branch is gathered, the sap must soon flow out of

those spiral-coated tubes, which are large, elastic, and, no
doubt, irritable. After they are emptied, air may unques-

tionably pass through them, especially when the whole weight

of the atmosphere is acting, as in Dr. Hales' experiments
with the air-pump, upon so delicate a fabric as the internal

vascular structure of a plant, forcing its way through pores

or membranes not naturally designed to admit it. We must
also recollect that a plant, cut even for a short time, begins

to lose its vital principle, after which no just judgment can

H
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be formed, by any experiments, concerning the movements

of its fluids in life and vigour. See Chapter \. These experi-

ments of Dr. Hales therefore prove no more than that the

vegetable body is pervious in various directions; and perhaps

the only point they correctly establish is, that air is imbibed

through the bark, a part known to be full of air-vessels. But
the seventh chapter of the Vegetable Staticks contains some

remarks much more to our purpose. Dr. Hales there clearly

anticipates by conjecture, what succeeding philosophers, more

enlightened chemists, have ascertained. His words are re-

markable :

" We may therefore reasonably conclude, that one great

use of leaves is what has been long suspected by many, viz., to

perform in some measure the same office for the support of

the vegetable life, that the lungs of animals do, for the sup-

port of the animal life
;
plants very probably drawing through

their leaves some part of their nourishment from the air."

p. 326. A little further on he adds, " And may not light also, by

freely entering the expanded surfaces of leaves and flowers,

contribute much to the ennobling the principles of veget-

ables ? " p. 328.

Next in order of time to those of Hales follow the experi-

ments of Bonnet. We have already detailed his observations

on the power of leaves to imbibe moisture; whence it is ascer-

tained that plants are furnished with a system of cuticular

absorbents, which carry fluids into their sap-vessels, so as to

enable them in some degree to dispense with supplies from

the root. With respect to the effects of air upon leaves, this

ingenious philosopher has not been equally successful. He
is recorded as the discoverer of the expiration of plants; but

it appears from his work that he merely observed the bubbles

of air which cling to leaves, dead as well as living, and indeed,

to any other body, when immersed in water and exposed to

the light of the sun. He found that these bubbles disappeared

in the evening, and returned again when the sun shone,

and he faithfully reports that by their attachment to the sur-

faces of leaves, the latter were rendered more buoyant, and

rose in the water; a sure proof that the air had not

previously existed, in the same volume at least, in the
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substance of those leaves. Accordingly, Bonnet concluded

that the latter, in imbibing the surrounding water, left the

air which had been contained in the water, and that this

liberated air became visible from being warmed and rarefied

by the sun. This was as near the truth as Bonnet could come,

it not being then known that light has a power of separating

air of a peculiar kind, carbonic acid gas, from water. I find

no indications in his work of his having had any idea of leaves

absorbing air and giving it out again ; still less of their effect-

ing any change in its properties.

Dr. Priestley was the first who suggested this last-mention-

ed quality in vegetables. He ascertained their power ofabsorb-

ing carbonic acid gas, denominated by him fixed air, and giving

out oxygen gas, or pure respirable air. It was also his opinion

that leaves imbibed the former by their upper, and gave out

the latter by their under surface. He found some aquatic or

marsh plants extremely powerful in this respect, especially

the Willow-herb, or Epifobiim, and the Conferva, a minute

branching cotton-like vegetable which grows in putrid water,

and the production of which, in water become foul from long

keeping on shipboard. Dr. Priestley judged to operate prin-

cipally in restoring that fluid to a state fit for use.

Dr. Ingenhousz, pursuing Dr. Priestley's inquiries, found

light to be necessary to these functions, and that in the dark,

leaves gave out a bad air. He observed moreover that fruits

and flowers almost invariably gave out a bad, or carbonic,

air, but more especially in the dark. He probably carries his

ideas of the deleterious effects of this air on animal life, too

far ; for no mischief has ever happened, as far as common
experience goes, to persons sleeping in apple or olive cham-

bers, neither do the inhabitants of the confined huts in Covent

Garden market apparently suffer, from living day and night

among heaps of drying herbs. Mischiefs have unquestiona-

bly arisen from flowers in a bed-room, or any other confined

apartment, but that is to be attributed to their perfumed

effluvia, see p. 41. So the bad effects, observed by Jacqnin,

o{ Lobelia longiflora on the air of a hothouse, the danger

incurred by those who sleep under the Manchineel-tree, Hip-

pomane Mancinella, or, as it is commonly believed, under a
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Walnut-tree, are probably to be attributed as much to poison-

ous secretions as to the air those plants evolve.

Dr. Ingenhousz introduced leaves into glass jars filled with

water, which he inverted in a tub of the same water, and

placed the whole together in the sunshine. From their under

sides came streams or bubbles of air, which collected in the

inverted bottom of each jar. The air thus procured proved

oxygen gas, more or less pure. The Nymphcea alba affords an

extraordinary abundance of it. Dr. Ingenhousz observed plants

to be very various in their mode of emitting these bubbles, but

it was always uniform in the same species. Air collected from

water placed in similar circumstances without plants, proved

not oxygen, but much worse than common air, inz.^ carbonic

acid gas, which following chemists have confirmed, and which

has been already mentioned. Ingenhousz also found the air

collected from plants under water in the dark worse than

common air, especially that from walnut-leaves ; which con-

firms the common opinion, above alluded tO; respecting this

tree.

Plants purify air very quickly. A vine-leaf in an ounce

phial of carbonic acid gas, that immediately extinguished a

candle, placed in the sun, without water, changed it to pure

respirable air in an hour and half. Dr. Priestley found

plants to alter even unmixed inflammable air, or hydrogen,

especially the Epilobium hirsutum, if I mistake not, and Poly-

gonum Hydropiper.

Succulent plants are found to afford most air, in conse-

quence of the abundance of their Cellular Integument, or

Parenchyma^ in which, as I have hinted in the fourth chapter,

the chemical operations of the leaves are performed.

That Light has a very powerful effect upon plants has long

been known, independent of the remarks of Hales or Ingen-

housz. The green colour of the leaves is owing to it, inso-

much that plants raised in darkness are of a sickly white. It

has even been observed that when light is admitted to the leaves

through different glasses, each tinged of a different prismatic

colour, the plant is paler in proportion as the glass approaches

nearer to violet. The common practice of blanching Celery

in gardens, by covering it up from the light, is an experiment
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under the eyes of every one. This blanching of plants is

called by the French etiolation, and our chemists have

adopted the term, though I think they err in deriving it from

etoile, a star. When blanched plants are brought into the

light, they soon acquire their natural green colour, and even

in the dark they are green, if exposed to the action of hydro-

gen gas. Tulip and Crocus flowers have long ago been

observed by Senebier to be coloured even in the dark, ap-

parently because their hue depends on a different principle

from the green of leaves.

Light acts beneficially upon the upper surface of leaves,

and hurtfully upon the under side ; hence the former is always

turned towards the light, in whatever situation the plant may
happen to be placed. Trees nailed against a north wall turn

their leaves from the wall, though it be towards the north,

and in dii-ect opposition to those on a southern wall over

against them. Plants in a hothouse all pi'esent the fronts of

their leaves, and this influences even the posture of the

branches to the side where there is most light, but neither

to the quarter where most air is admitted, nor to the flue in

search of heat. If the branches of a trained fruit-tree in full

foliage be disturbed in their position, the leaves resume their

original direction in the course of a day or two. The brighter

the day, the more quickly is this accomplishedo If the experi-

ment be often repeated, they continue to turn, but more

weakly, and are much injured by the exertion. Black spots

appear about the veins on their under sides, and the cuticle

scales off. Succulent leaves, though so thick and firm as

many of them are, have been observed to be peculiarly sensible

to light ; while other plants, as Mallows, according to Bonnet,

are much less so. The Miseltoe, Viscum album, the two sides

of whose leaves are alike in appearance, and both equally,

in general, presented to the light, are not found to turn upon
any change in the posture of the branch. Neither do upright

sword-shaped leaves alter their position, because in them both

sides must be presumed to perform the same functions with

respect to light as well as air,

M. Calandrini found vine-leaves turned to the light when

separated from the stem and suspended by a thread. Of this
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any one may be easily satisfied, provided the experiment be

made with sufficient care and delicacy. It is important, as

demonstrating the turning to be accomplished by an impres-

sion made on the leaf itself, and not upon its footstalk.

Nor is this effect of light peculiar to leaves alone. Many
flovi^ers are equally sensible to it, especially the compound
radiated ones, as the Daisy, Sunflower, Marigold, &c. In

their forms Nature seems to have delighted to imitate the

radiant luminary to which they are apparently dedicated, and

in the absence of whose beams many of them do not expand

their blossoms at all. The stately Annual Sunflower,

Helianthus annuus, displays this phenomenon more conspicu-

ously on account of its size, but many of the tribe have greater

sensibility to light. Its stem is compressed in some degree,

to facilitate the movement of the flower, which, after follow-

ing the sun all day, returns after sunset to the east, by its

natural elasticity, to meet his beams in the morning. Dr.

Hales thought the heat of the sun, by contracting the stem,

on one side, occasioned the flower to incline that way ; but if

so, it would scarcely return completely at night. There can

be no doubt, from the observation of other similar flowers,

that the impression is made on their radiated florets, which

act as wings, and seem contrived chiefly for that purpose,

being frequently destitute of any other use. A great number

of leaves likewise follow the sun in its course ; a clover-field

is a familiar instance of this.

Of all leaves those of pinnated leguminous plants are found

most affected by light, insomuch that it appears, in several

cases, the sole cause of their expansion, for when it is with-

drawn they fold over each other, or droop, as if dying ; and

this is called the Sleep of Plants by Linnteus, who has a

dissertation on the subject in his Amoenitates AcademiccB.

The term Sleep may not really be so hyperbolical as at first

sight it seems; for the cessation of the stimulus of light, and

of the consequent restrained position of the leaves, may be

useful to the vegetable constitution, as real sleep is to the

animal. Another purpose is answered by the nocturnal fold-

ing of some leaves, that they shelter their flowers from the

dew, the advantage of which we shall explain hereafter.
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Some pinnated leaves display a more extraordinary sensi-

bility, not merely to light, but to the touch of any extraneous

body, or to any sudden concussion, as those of Mimosa sensi-

tiva and M. pudica, Oxalis sensitiva, and Smithia sensitiva. An
impression made even in the most gentle manner, upon one

of their leaflets, is communicated in succession to all of them,

evincing an exquisite irritability, for it is in vain to attempt

any mechanical solution of this phenomenon. One of this

tribe, Hedysarum gyrans, has a spontaneous motion in its

-leaves, independent of any external stimulus, even of light,

and only requiring a very warm, still, atmosphere to be per-

formed in perfection. Each leaf is ternate, and the small

lateral leaflets are frequently moving up and down, either

equably or by jerks, without any uniformity or co-operation

among themselves. It is difficult to guess at the purpose

which this singular action is designed to answer to the plant

itself; its effect on a rational beholder cannot be indifferent.

The chemical actions of light, heat, and the component

parts of the atmospheric air upon leaves, and, where the

latter are wanting, on the green stems of plants, are now, as

far as concerns all plants in common, tolerably well under-

stood. The observations and experiments of Priestley and
Ingenhousz have been confirmed, extended in a variety of

ways, or explained on the principles of improved chemistry,

by Dr. Percival and Mr. Henry in England, Dr. Woodhouse
in America, and M. Senebier and M. Theodore de Saussure,

as well as various other philosophers, on the Continent of

Europe. It is agreed, that in the daytime plants imbibe

from the atmosphere carbonic acid gas, (which was formerly

called fixed air, and is an union of oxygen and carbon,) that

they decompose it, absorb the carbon as matter of nourish-

ment, which is added to the sap, and emit the oxygen. So
they absorb the same gas from water, when it is separated

from that fluid by the action of light. The burning of a

candle, or the breathing of animals, in confined air, produces

so much of this gas, that neither of these operations can go

on beyond a certain time; but the air so contaminated serves

as food for vegetables, whose leaves, assisted by light, soon

restore the oxygen, or, in other words, purify the air again.
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This beautiful discovery, for the main principles of which we

are indebted to the celebrated Dr. Priestley, shows a mutual

dependence of the animal and vegetable kingdoms on each

other, which had never been suspected before his time.

Comparative experiments upon the lower tribes of these

kingdoms have not yet been made, but they would probably

afford us a new test for distinguishing them. The air so

copiously purified by a Conferva, one of the most inferior in

the scale of plants, may be very extensively useful to the in-

numerable tribes of animated beings which inhabit the same

waters. The abundant air-bubbles which have long ago

given even a botanical name to one supposed species, Con-

ferva bullosa, are probably a source of life and health to whole

nations of aquatic insects, worms and polypes, whenever the

sun shines.

In the dark, plants give out carbon and absoi'b oxygen

;

but the proportion of the latter is small, compared to what

they exhale by day, as must likewise be the proportion of

carbon given out ; else the quantity of the latter added to

their substance would be but trifling, especially in those cli-

mates where the proportion of day to night is nearly equal,

and which, notwithstanding, we know to be excessively lux-

uriant in vegetation. Plants also give out azotic gas ; but

M. de Saussure is of opinion that this proceeds from their

internal substance ; and it appears by his experiments to be

rather a sign of disease or approaching decay, than a regular

chemical production of their constitution when in health

;

for Senebier found the quantity of oxygen emitted was in

proportion to the thickness of the leaf, or quantity of paren-

chyma. Yet the pai'enchyma must be in its original organ-

ized state, for when bruised its functions are destroyed.

Possibly such an alternation in the functions of vegetables

between day and night may afford a necessary repose to their

vital principle, whose share in them we cannot but believe

to be of primary importance. Whatever may happen to

plants in the dark, there can be no doubt of their principal

business in the economy of nature being what we have

described. The most luminous and compendious view of

the whole subject is given by Dr. Thomson of Glasgow
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in the fourth volume of his Chemistry^ which is well worth

the attention of those who wish to enter more deeply into all

the various chemical examinations respecting it than suits our

purpose. It is only necessary to add a short view of Dr.

Darwin's hypothesis which Dr. Thomson has not mentioned,

probably on account of its insufficiency. That lively writer

thought the watery perspiration of leaves, acted upon by

light, gave out oxygen for the use of the plant itself, such

oxygen being immediately absorbed by the air-vessels.

This is by no means adequate to explain any of the pheno-

mena, but rather contradictory to most of them, and is totally

superseded by the observations and experiments of other

writers.

There can be no question of the general purpose answered

to the vegetable constitution by these functions of leaves.

They confirm Mr. Knight's theory of vegetation, who has

proved that very little alburnum, or new wood, is secreted

when light is kept from the leaves. They also help us to

understand how essential oils may be produced, which are

known, as well as sugar, to be composed of oxygen, hydrogen,

and carbon, in different proportions. We can now have a

general idea how the nutritious sap, acted upon by all the

agents above-mentioned during its stay in the cellular

substance of the leaf, and returned from thence impregnated

with them into the bark, may prove the source of increase, and

of peculiar secretions, in the vegetable frame. That portion

of sap sent to the flower and fruit undergoes no less remark-

able changes, for purposes to which those curious organs are

devoted ; nor is it returned from thence, as from the leaves,

to answer any further end. The existence of those organs

is still more temporary, and more absolutely limited to their

own purposes, than even that of the leaves, from whose

secretions theirs are very distinct.

But when we attempt to consider how the particular

secretions of different species and tribes of plants are formed

;

how the same soil, the same atmosphere, should in a leaf of

the vine or sorrel produce a wholesome acid, and in that of

a spurge or manchineel a most virulent poison ; how sweet and

nutritious herbage should gi-ow among the acrid crow-foot
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and aconite, we find ourselves totally unable to comprehend

the existence of such wonderful powers in so small and seeming-

ly simple an organ as the leaf of a plant. The agency of the

vital principle alone can account for these wonders, though it

cannot, to our understanding, explain them. " The thickest

veil," says Dr. Thomson at the end of his chapter on vegeta-

tion, " covers the whole of these processes ; and so far have

philosophers hitherto been from removing this veil, that they

have not even been able to approach it. All these operations,

indeed, are evidently chemical decompositions and combina-

tions : but we neither know what these decompositions and

combinations are, nor the instruments in which they take place,

nor the agents by which they are regulated."

The vain Bulfon caused his own statue to be inscribed,

" a genius equal to the majesty of nature," but a blade of

grass was sufficient to confound his pretensions.

Chap. XVII.

—

Of the several kinds of Fulcra, or Appendages

to a plant.

The word Fulcrum, whose proper meaning is a prop or sup-

port, has been applied by Linnaeus not only to those organs

of vegetables correctly so denominated, such as tendrils, but

also to various other appendages to the herbage of a plant,

none of which are universal, or essential, nor is there any one

plant furnished with them all. I prefer the English term

Appendages for these organs in general, to Props, because

the latter applies only to one of them. Seven kinds of these

are distinguished by Linnaeus, nor do I find it necessary to

enlarge that number.

1. Stipula. The Stipule, a leafy appendage to the proper

leaves or to their footstalks. It is commonly situated at

the base of the latter, in pairs, and is extremely different

in shape in different plants.
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The most natural and usual situation of the Stipules is

in pairs, one stipule on each side of the base of the footstalk,

as in Lathyrus latifolius, whose stipules are half arrow-

shaped, yi 115; also in Willows, as Salix stipularis, and

S. aurita. In Rosa, Potentilla, and many genera allied to

them, the stipules are united laterally to the footstalk,

f. 1 16. In all these cases they are extrafoliacece, external

with respect to the leaf or footstalk ; in others they are

intrafoliacecB, internal, and are then generally simple, as

those of Polygonum. In a large Natural Order, called

Ruhiacece, these internal stipules in some cases embrace the

stem in an undivided tube above the insertion of the foot-

stalks, like those of Polygonum just mentioned ; in others,

as the Coffee, Coffea Arabica, and the Hamellia patens, they

are separate leaves between the footstalks, but meeting just

above their insertion. The European Rubiacecs have

whorled leaves, as Asperula, Galium, Rubia, &c. ; but

Asperula cynanchica has sometimes two of its four leaves

so small as to look like stipules, seeming to form an inter-

mediate link between such as have whorled leaves, and

such as have opposite ones with stipules. The next step

from Asperula is Diodia, and then Spermacoce. In the

two last the bases of the stipules and footstalks are united

into a common tube.

Some stipules fall off almost as soon as the leaves are ex-

panded, which is the case with the Tulip-tree, Liriodendron

tulipifera ; in general they last as long as the leaves.

The absence oi* presence of these organs, though generally

an indication that plants belong to the same Natural Order

and even Genus, is not invariably so. Some species of Cistus

have Stipules, others none, which is nearly the case with

Grasses. The stipule in this, one of the most distinct of all

natural orders, is peculiar, consisting of an internal white

membrane crowning the sheath of their leaf, and clasping the

culm. {Suppl.f. 141.) In Aira ccerulea, a few minute hairs

supply its place, while Sesleria ccerulea, and some maritime

grasses, have scarcely more than the rudiment of a stipule.

Old writers call this organ in grasses by a peculiar name,
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ligula,* and others denominate it memhrana foliorum, but

both terms are superfluous. A curious instance of stipules

supplying the place of leaves is observable in Lathyrus

Aphaca, which has only one or two pair of real leaves on

the seedling plants, and those soon disappear, serving

chiefly to prove, if any proof were wanted, that the rest

are true stipules.

Remarkably scariose, or dry membranous stipules are

seen in Illecebrum Paronychia^ and in the genus Pinus.

2. Bractea. The floral leaf, a leafy appendage to the flower

or its stalk. It is of a variety of forms, and sometimes

green, sometimes coloured. The Lime-trees, Tilia euro-

pcea, f. 117, and parvifolia, have a very peculiar ob-

long pale floral leaf, attached to the flower-stalk. The
Lavanders, ^118, have coloured bracteas, and the Pur-

ple Topped Clary, Salvia Horminum, exhibits a grada-

tion from the proper leaves to green bx'acteas, and from

them to coloured ones, which last are barren, or unaccom-

panied by flowers. Hence 1 am induced to believe this

plant a mere variety of S. viridis, all whose bracteas are

green and fertile. Bartsia alpina, and Melampyrum

arvense, display an elegant transition from leaves to

coloured bracteas. The Orchis tribe have green leafy

bracteas, different in size in different species. A most

beautiful large and coloured bractea is produced in Muss-

(Btidafrondosa^ from one of the teeth of the calyx, also in

M. glabra of Willdenow, and two new species brought

from America by Mr. John Frazer. Spinous bracteas of a

curious construction guard the csAyKva. Atractylis cancellata,

f. 119. Linnaeus observes that no bracteas are to be found

in the class Tetradynamia.

The Ocrea of Rottboll, [Willdenow''s Principles of Botany,

50,) which enfolds the flower-stalks in Cyperus, seems to me a

species of bractea, requiring no particular appellation.

* This ligula ought by no means to be confounded with the stipula, its situa-

tion being totally different, at the top of the sheath which surrounds the culm.

It is an organ peculiar to the grasses.
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3. Spina,/, 120. A Thorn. This proceeds from the wood

itself, and is either terminal, like Hippophae rhamnoides,

and Rhamnus catharticus, or lateral, as in CratcBgus Cms-

gain, tomentosa, parvifoUa, &c.

Linnaeus observes that this sometimes disappears by

culture, as in the Pear-tree, Pyrus sativa, which when

wild has strong thorns : hence he denominates such culti-

vated plants tamed, or deprived of their natural ferocity.

Professor Willdenow considers thorns as abortive buds,

and thence very ingeniously and satisfactorily accounts for

their disappearance whenever the tree receives more

nourishment.

The permanent footstalks of the Gum Tragacanth shrub,

Astragalus Tragacantha, are hardened into real spines, as

are the flower-stalks in Pisonia, as well as the stipules of

Xanthium spinosum, and the MimosfB.—Linn. Mss.

4. Aculeus, f. 121, a Prickle, arises from the bark only, and

comes off with it, having no connexion with the wood, as

Rosa, Ruhus (the Bramble, Raspberry, &c.,) audLZizypJms.

This is not liable to disappear by culture, being very dis-

tinct in nature from the last.

5. Cirrus, t. 9./. 122. A Tendril. This is indeed properly

called a fulcrum or support, being intended solely to

sustain weak and climbing stems upon more firm and

sturdy ones. By its means such climbers often reach in

tropical forests, to the summits of lofty trees, which

they crown with adventitious blossoms. Tendrils or

claspers when young are usually put forth in a straight

direction ; but they presently become spiral, making several

circumvolutions, by which they take hold of any thing in

their way, and then assume a firmer texture. After accom-

plishing a certain number of turns in one direction, some

tendrils have a power of twining subsequently the con-

trary way
;
many of them moreover are branched or com-

pound, so that the chances of their meeting with a support

are multiplied. The Vine, Vitis vinifera, the various

species of Passion-flower, and the Pea or Vetch tribe
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afford good examples of spiral tendrils. The Virginian

Creeper, Vitis {Ampelopsis,Mich.)quinquefolia,has branched
tendrils, whose extremities adhere to the smoothest flint,

like the fibres of Ivy. Gloriosa superba,/. 76, and Flagel-

laria Indica, have a simple spiral tendril at the end of

each leaf; for they belong to the Monocotyledones, the

structure of whose whole herbage is generally of the most

simple and compendious kind. The flower-stalks of Car-

diospermum Halicacahim bear tendrils ; but a most singular

kind of tendril, if it may be so called, which certainly has

a right to the name of fulcrum, is found in the Annona

hexapetala. The flower-stalk of this tree forms a hook,

and grasps the neighbouring branch, serving to suspend

the fruit, which is very heavy, resembling a bunch of

grapes, and indicates the plant in question to be either a

Michelia or an Uvaria.

6. Glandula, a Gland, is defined by Linnaeus as a little

tumour discharging a fluid. Such are abundant on the

stalk and calyx of a Moss Rose, and between the serratures

of the leaf of Salix pentandra, Bay-leaved Willow ; also on

the footstalks of Viburnum Opulus, and vai'ious species of

Passion-flower. The liquor discharged is in the first-

mentioned instances resinous and fragrant, in the latter a

sort of honey.

7. Pilus,f. 124. A Hair. This, according to the Linnaean

definition, is an exci-etory duct of a bristle-like form.

Such it undoubtedly is in the Nettle, Urtica, whose

bristles are tubular and pervious, having each a bag of

poison at its base, like the fang of a serpent ; as well as in

numerous plants whose hairy coats exude a viscid moisture.

But the hairs which clothe many plants are merely a

protection against cold, heat, or insects. Sometimes they

are hooked, sometimes branched and entangled, as in Mul-

lein, Verbascum, &c. In Croton, Solanum, and Lavatera, they

have often a starry figure. Very generally they are found,

under a microscope, to be curiously jointed. Some Bego-

nice bear on their leaves, flat little straps called by authors
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fragmenta, shavings, instead of cylindrical hairs ; but I

know not that these at all differ in nature from the usual

pubescence, nor do they merit to be particularly distin-

guished. Some of the Natural Order of Asperifolice, as

Echmm, and Lycopsis, especially some exotic species of

this order, are clothed with curious white hard tubercles,

from which their bristles proceed. Echium Pyrenaicum

is an instance of this,/! 125.

The pubescence of plants varies greatly in degree accord-

ing to differences of soil or exposure ; several kinds, as Mentha

Mrsuta, naturally hairy, being occasionally found smooth

;

but if transplanted they soon resume their proper habit.

Yet the direction of the hairs or bristles proves a very sure

means of distinguishing species, especially in the genus

Mentha, the hairs about whose calyx and flower-stalk point

differently in different species, and I have found it the only

infallible distinction between one Mint and another. The
accurate Dr. Roth has since applied the same test to the

species of Myosotis, which all botanists before him had either

confounded under M. scorpioides, or else separated upon
vague principles. Some species of Galium are admirably

characterized by the bristles of their leaves, or of parts of
their leaves, being hooked backward or forward. We there-

fore accept the 272d maxim ofLinnaeus, Philosophia Botanica,

with that limitation which he himself has allowed in his

commentary upon it. " The Pubescence," says he, " is a
ridiculous distinction, being for the most part effaced by
culture," After quoting examples, he concludes : " We
are therefore not to have recourse to the hairiness or spines

of plants, but in case of absolute necessity." Such necessity

every botanist will allow to have existed in the MenthcB and
in Myosotis; and though the degree of pubescence varies

from culture, and even its stnicture be changeable, as in

Apargia hispida, and hirta, its direction is I believe as little

liable to exception as any character that vegetables present.



Chapter XVIII.

—

Of the inflorescence, or mode offlowering,

and its various forms.

Inflorescence, inflorescentia, is used by Linnaeus to express

the particular manner in which flowers are situated upon a

plant, denominated by preceding writers the modus florendi,

or manner of flowering. The several kinds are distinguished

as follows.

Verticillus, f. 126. A Whorl. In this the flowers sur-

round the stem in a sort of ring; though they may not

perhaps be inserted on all sides of it, but merely on two

opposite ones, as in Dead Nettle, Lamium, Mentha rubra,

and Clinopodium vulgare ; or even on one side only, as

Rumex maritimus. The flowers of Hippuris vulgaris are

truly inserted in a ring round the stem ; but they are not

whorled independent of the leaves, and are therefore more

properly, with a reference to the leaves, denominated axil-

lary and solitary.

Racemus,/! 128, a Cluster, or Raceme, consists of numerous
rather distant flowers, each on its own proper stalk, and
all connected by one common stalk, as a bunch of Currants,

Ribes rubrum, and Orobus sylvaticus. A raceme is gene-

rally drooping or pendulous, and the flowers are all

expanded nearly at the same time.

A compound racemus occurs in Solanum Dulcamara,

and an aggregate one, several being gathered together, in

Actcea racemosa ; but the example of a bunch of Grapes,

quoted by Linnaeus for a racemus, appeal's to me a true

thyrsus ; see below.

Spica,^. 129, a Spike, bears numerous flowers ranged along

one common stalk, without any partial stalks, as in Orchis

hircina and O. bifolia, Plantago major and P. media, Potamo-

geton heterophyllum and P.fluitans; but this is so seldom the

case, that a little latitude is allowed. Veronica spicata, there-
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fore, f. 130, and Tiihes spicatum, as well as the Common
Lavander, Lavandula Spica, are sufficiently good examples

of a spike, though none of them has entirely sessile flowers;

and Linnaeus uses the term in numerous instances where

it is still less correctly applicable. A spike generally

grows erect. Its mode of expansion is much more pro-

gressive than that of the raceme, so that a long period

elapses between the fading of the lowest flowers and the

opening of the upper ones. The flowers are commonly
all crowded close together, or if otherwise, they form

separate groupes, perhaps whorls, when the spike is said to

be either interrupted, or whorled; as in some Mints. In

Sanguisorha officinalis the spike begins flowering at the

top. See Capitulum below.

A compound spike is seen in Lavandula pinnata and

L. ahrotanoides of Willdenow.

Spica secunda, a unilateral spike, the flowers leaning all

on one side, occurs in Nardiis stricta.

Spicula, f. 131, a Spikelet, is applied exclusively to

grasses, (often likewise to the Cyperaceous plants, Ed.) that

have many florets in one calyx, such florets, ranged on a

little stalk, constituting the spikelet, which is therefore a

part of the flower itself, and not of the inflorescence ; see

Poa, (or Gli/ceria,) aguatica and fluitans^ Briza minor, &c.

CoRYMBUS, f. 132, a Corymb, is a spike whose partial

flower-stalks are gradually longer as they stand lower on

the common stalk, so that all the flowers are nearly on a

level, of which Spircea opidifolia, a common shrub in

gardens, is an excellent specimen. The Linnaean class

Tetradynamia exemplifies this less perfectly, as Cardamine

pratensis, Cheiranthus (Mathiola) sinuatus, and the common
Cabbage, Brassica oleracea, in which the corymhus of

flowers becomes a racemus of fruit, as happens also in that

section of the VeroniccB, entitled by Linnaeus corymboso-

racemoscE. The flowers of Yarrow, f. 133, Achillea,

with several others of the compound class, as well as the

Mountain Ash, grow in a corymbose manner, though

their inflorescence may not come exactly under the above
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definition. It is worthy of remark that Linnaeus in that

definition uses the word spica, not racemus, nor has he

corrected it in his own copy of Phil. Bot. p. 41, though

he has properly altered a slip of the pen in the same
line, petiolis, to pedunculis.* This shows he did not

restrain his idea of a spike absolutely to sessile flowers,

but admitted that extended signification which nature

justifies. Many plants acquire partial stalks, as the fruit

advances towards maturity.

Fasciculus,
J". 134, a Fascicle, is applied to flowers on little

stalks, variously inserted and subdivided, collected into a

close bundle, level at the top, as the Sweet William,

Dianthus barbatus, and D. Armeria.

Capitulum,^! 135, a Head or Tuft, bears the flowers sessile

in a globular form, as Statice Armeria, Adoxa Moschatellina

and Gomphrena globosa, the Globe Amaranthus of the

gardens.

Perhaps the inflorescence of Sanguisorba officinalis

might be esteemed a capitulum, because its upper flowers

come first to perfection, as in Adoxa, which seems con-

trary to the nature of a spike ; but it does not appear that

all capitate flowers expand in the same way, and Sangui-

sorba Canadensis has a real spike, flowering in the usual

manner, from the bottom upwards. So Allium descendens

opens its upper, or central, flowers first, contrary to the

usual order in its genus ; both which instances prove such

a diversity to be of small moment.

Umbella, an Umbel, for which some authors retain the

obsolete old English name of Rundle. In this several

flower-stalks, or rays, nearly equal in length, spread from

one common centre, their summits forming a level, convex,

or even globose surface, more rarely a concave one.

When each ray is simple and single-flowered, it is called

* It might be expected from the numerous learned editors and copiers of this

and other works of Linnaeus, that they should correct such manifest errors as

the above, which any tyro might perceive.
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a simple umbel, f. 136, as those of Allium, ursinum, Ivy,

Primula veris, farinosa, elatior. In a compound umbel,

each ray or stalk mostly bears an umhellula, or partial

umbel, as Athamanta Libanotis. This is usually the case

in the very natural Order of plants called Umbelliferous,

138, to vv'hich the last-mentioned, as well as the common
Carrot, Parsnep, Parsley, Hemlock, 8cc., belongs.

A few only of this order have simple umbels, as Hydro-

cotyle vulgaris, the curious AstranticE, f. 13*7 ; and Eriocaliee.

In Euphorbia the umbel is differently compounded, consist-

ing of 3, 4, 5, or numerous rays, each of which is repeat-

edly subdivided, either in a threefold or forked manner.

Cyma, 139, a Cyme, has the general appearance of an

umbel, and agrees with it so far that its common stalks

all spring from one centre, but differs in having those

stalks variously and alternately subdivided. Examples are

found in Viburnum, and the common Laurustinus, as also

in Sambucus, Elder. This mode of inflorescence agrees

with a corymbus also in general aspect ; but in the latter

the primary stalks have no common centre, though the

partial ones may sometimes be umbellate, which last case

is precisely the reverse of a cyma.

Panicula,j^ 140, a Panicle, bears the flowers in a sort of

loose subdivided bunch or cluster, without any order.

"When the stalks are distant, it is called diffusa, a lax or

spreading panicle, as in Saxifraga umh'osa, so frequent in

gardens under the name of London Pride, and S. Geum,
but particularly in many grasses, as the common cultivated

Oat, and Avena strigosa. In this tribe the branches of the

panicle are mostly semiverticillate. A divaricated panicle

is still more spreading, like those of Prenanthes muralis,

and Spergula arvensis ; the last being dichotomous or
forked. A dense or crowded panicle, coarctata, is obser-

vable in Milium, (Gastridium,) lendigerum, and Agrostis alba,

but still more remarkably in Phleum paniculatum, whose
inflorescence looks, at first sight, like a cylindrical spike,

but when bent to either side it separates into branched
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lobes, constituting a real panicle. The name of asperum

however has been preferred for this grass, and I have

adopted it.

Thyrsus,^ 141, a Bunch, is a dense or close panicle, moi-e

or less of an ovate figure, of which the Lilac, Syringa

vulgaris, Tussilago hybrida and Petasites, are examples

cited by Linnaeus. I presume likewise to consider a

bunch of grapes, Vitis vinifera, as a true thyrsus, to the

characters and appearance of which it correctly answers.

Its ultimate terminations are sometimes obscurely umbel-

late, especially while in blossom, which is no objection

here, but can never be the case in a racemus, whether

simple or compound. See Racemus.

' Of simple flower-stalks, whether solitary or clustered,

radical or cauline, axillary, lateral or terminal, I have

already spoken.

Linnaeus remarks that the most elegant specific characters

are taken from the inflorescence. . Thus the Apple, and the

Pear, form two species of Pyrus, so far at least a most

natural genus, the former ofwhich bears an umbel, the latter

a corymb. Pyrola uniflora, secunda and umbellata, are ad-

mirably distinguished by their several forms of inflorescence.

Chap. XIX.

—

Of the Flower and Fruit,

Having examined the general structure and external form of

plants, we now come to more important and even essential,

though more transitory organs—the flower and fruit, or parts

of fructification. By these each species is perpetually re-

newed without hmits, so far at least as the observation of

mankind has reached
;
while, as has already been mentioned,

all other modes of propagation are but the extension of an

individual, and sooner or later terminate in its total ex-

tinction.



OF THE PARTS OF THE FRUCTIFICATION. 117

Nothing can be more happy than the Linneean definition

of these organs ; Phil. Bot. 52. " The fructification is a

temporary part of vegetables, destined for the reproduction

of the species, terminating the old individual and beginning

the new."

Pliny had long ago beautifully said that " blossoms are

the joy of trees, in bearing which they assume a new aspect,

vying with each other in the luxuriance and variety of their

colours." Linnaeus has justly applied this to plants in gene-

ral, and, improving upon the idea, he considers their herbage

as only a mask, or clothing, by no means indicative of their

true nature or character, which can be learned from the

flower and fruit alone.

Mr. Knight has traced his central vessels, by which the

sap is conveyed from the root, into the flower and fruit. On
the returning sap in the bark of these parts he has not been

able to make any distinct observation ; but he has determined

that no matter of increase is furnished from the flowers or

their stalks, as from leaves, to the part of the branch below

them, nor indeed to any other part; Phil. Trans, for 1801,

JO. 340. There can be no doubt that certain parts of the

flower, which we shall presently describe, perform functions

respecting air and light analogous to those of leaves, but

entirely subservient to the benefit of the flower and fruit.

Their secretions, formed from the returning sap, are confined

to their own purposes. As soon as these are accomplished,

a decided separation of vessels takes place, and the ripe fruit,

accompanied perhaps by its stalk, falls from the tree. Dr.

Hales tried in vain to give any flavour to fruit by the most

.penetrating and volatile fluids conveyed through the sap-ves-

sels ; for the laws of secretion are absolute in the organs of

the flower, and their various results are, if possible, more
strikingly distinct than even those we have contemplated in

the leaves.

It is scarcely necessary to repeat that the fructification is

essential to vegetables. A plant may be destitute of stem,

leaves, or even roots, because, if one of these parts be want-

ing, the others may perform its functions, but it can never be

destitute of those organs by which its species is propagated.
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Hence, though many individual plants may be long without

blossoms, there are none, so far as nature has been thoroughly

investigated, that are not capable, in favourable circum-

stances, of producing them, as well as seeds ; to whose per-

fection the blossoms are altogether subservient.

Linneeus distinguishes seven parts of fructification, some

of which are essential to the very nature of a flower or fruit,

others not so indispensably necessary, and therefore not

universal.

I. Calyx, the Calyx or Flower-cup, generally resembling the

leaves in texture and colour, and forming the outermost

part of a flower. This is not essential, and is often absent.

II. Corolla, the Corolla or more delicate coloured internal leaf

or leaves, properly joeta/s, of a flower, likewise not essential.

III. Stamen or Stamina, the Stamen, or Stamens, commonly
of a slender or thread-like form, bearing some kind of

knob or cellular body, and ranged internally with respect

to the Corolla. These are essential.

IV. Pistillum, or Pistilla, the Pistil, or Pistils, in the centre

of the flower, consisting of the rudiments of the fruit,

with one or more organs attached to them ; and, of course,

essential.

V. Pericarpium, the Seed-vessel, of a pulpy, woody, or

leathery texture, inclosing the seeds, but wanting in many
plants (?).

VI. Semen, the Seed, the perfecting of which is the sole end

of all the other parts.

VII. Receptaculum, the Receptacle, basis or point of connex-

ion. This must necessarily be present in some form or other.

I. Calyx. The flower-cup, or more correctly the external

covering of the flower, being so called from /.a.Xwffru, to

cover, when present, was originally divided by Linnaeus

into seven kinds,* some of which are more justly so de-

* Of the following seven kinds, the Perianth, properly restricted, can only be

said to belong to the llower. The Involucre, Spatha, and even Gluma are kinds

of bracteas : the Amentum belongs to the Inflorescence, while the PerichcBtium and
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. nominated than the others, and I have ventured to make

an alteration in his list.

1. Perianthium, f.* 142. Calyx, properly and commonly

so called, when it is contiguous to and makes a part of the

flower, as the five green leaves which encompass a Rose,

including their urn-shaped base; the two green bristly ones

which enfold the bud in Glaucium luteum, (and the Poppy)

;

the tubular part, comprehending the scales f at its base, in

the Pinks, or the globular scaly cup in Centaurea. The
Tulip is a naked (or rather an incomplete) flower, having

no calyx at all.

This part is of an infinite variety of forms in difi^erent

genera, being either simple or compound, divided or undi-

vided, regular or irregular, (the pieces or divisions are

called foliola, leaflets, by the older botanists ;
sepala, or

sepals, by De CandoUe and others). In some instances,

the calyx is permanent till the fruit is ripe, in others it

falls even before the flower is well expanded.

Some genera have a double perianthium, as Malva,X or

even a triple one, as Scabiosa.

Volva belong to Cryptogamic Plants, which are now almost universally admitted

to have no real flowers

—

Ed. '

* Linnaeus, it must be confessed, was singularly unfortunate in his definition

of Calyx and Perianth. The latter term (srsj/, around, and av^«;, the flower),

perigonium of De Candolle, is with great propriety applied to the immediate

floral-covering, whether it be single or double ; when double, the outer is the

calyx, and the inner a corolla. Jussieu, however, always designated the single

perianth, in the greater number, but certainly not in all the Monocotyledones, a

calyx, in which he is followed by Pi-ofessor Lindley ; whilst according to Lin-

naeus and Sir J. E. Smith, such plants have " no calyx." As it appears to me,

all difiiculty is obviated by using the term " single perianth" in such a case, which
IS petaloid, if resembling a corolla (that is, more or less colom-ed) ; herbaceous, if

of the colour and texture which we find to be prevalent in a real calyx.

—

Ed.

t These, however, are true bracteas,

—

Ed.

I In Malva, what is considered the outer of the two perianths is a true

involucre, consisting of three verticillate bracteas. In Scabiosa, there is indeed

an appearance of a double (not a triple) calyx, of which the outer is a highly

curious organ, which M. Coulter, in his excellent Memoire sur les Dipsacees,

considers an involucellum or partial involucre, and with justice too, seeing that

it sometimes includes more than one flower.
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2. Involucrum, f. 143. {Suppl.f. 100.) Involucre, of Profes-

sor Martyn ; but I generally retain the Latin termination.

This is (more or less) remote from the flower, and can

scarcely be distinguished clearly from a Bractea. The
term was first adopted by Linnaeus, at the suggestion of

his friend Artedi, in order to distinguish the genera of

umbelliferous plants, for which purpose the latter deemed
the part in question very important. But according to the

laws which Linnaeus had laid down, the parts of the flower

and fruit alone were to afford generic characters, and the

most sound botanists have ever since kept to this rule,

with infinite advantage over less correct ones, however

ready to derive ideas respecting the natural habit and

secondary characters of a genus, not only from the inflor-

escence and bracteas, but even from the leaves, stipules, or

other parts. Linnaeus and Artedi, therefore, were obliged

to consider the involucra and involucella, the former accom-

panying the general and the latter the partial umbels, as

a sort of calyx, and the umbel altogether as one aggregate

flower, composed of florets united by a common radiated

receptacle. Consequently a cyme must be looked upon in

the same light ; nor are reasons wanting in support of this

hypothesis, which we shall consider after having first ex-

plained all the parts of fructification.

In Euphorbia, however, the term bractea would surely

be more proper than involucrum or involucellum, as is evi-

dent from a consideration of the inflorescence of the whole

genus, so very different in different species. In E. Peplis^

and many others, the flowers are solitary and axillary ; in

others again, as E. amygdaloides, and E. Characias, some

flower-stalks are umbellate, some scattered; and the sub-

divisions of the umbel in all are ultimately forked, that is,

of a nature between umbellate and scattered. This genus

has, moreover, a proper involucrum, of a most distinct and

peculiar nature. Some species of Anemone, a genus desti-

tute of a perianthium (of one of the two floral coverings, and

that the coro//a, judging from analogy) are said by Linnaeus

to have an involucrum, as A. Pulsatilla, for which the name



AMENTUM. 121

of hradea might be more correct, though in A. Hepatica,

it is placed so near the flower as to seem a part of it, which,

however, is really not the case.

The name of Involucrum is applied by Gleditsch to the

membrane covering the fructification of Ferns, 144, 145;

nor have I, in studying this part with peculiar attention

in order to reform the genera of these plants, (see Tracts

relating to Natural History,) found reason to contrive any

new appellation. My learned friends Willdenow and

Swartz have judged otherwise, calling this membrane the

indusium, or covering ; which seems to me altogether

superfluous.

2. Amentum, f. 146, Suppl.f.85—91. Catkin, denominated

by authors before Linn^us, julus, nucamentmn, or catulus,

;
consists of a common receptacle of a cylindrical form, beset

with numerous scales, each of which is accompanied by

one or more stamens or pistils, so that the whole forms an

aggregate flower. The receptacle itself and the bases of

the scales are firmly united, and the whole catkin falls off

entire, except that in some instances the upper part of

each scale withers away, as in the Willow genus, Salix,

where the seed-vessels are quite distinct from the scales.

In others, the whole scale remains, enlarges, hardens and

protects the seed, as in Pinus, the Fir tribe, (where it is

called a strohilus). Such is the case with catkins of fertile

flowers, which are necessarily permanent till the seed is

ripe; barren ones fall as soon as the stamens have per-

formed their office. Every catkin consists generally of

either one kind of flower or the other. There are few

certain and invariable instances of stamens and pistils in

the same catkin, that circumstance occurring chiefly in a

few species of Salix and Carex ; nor is Typha an excep-

tion to this. Examples of barren-flowered catkins are seen,

not only in Salix and Pinus, but in several plants whose

fertile or fruit-bearing flowers are not catkins, such as the

Walnut, and unless I am much mistaken, the Hasel-nut.

Each nut or seed of the latter has a permanent coriaceous

calyx of its own, inadvertently called by Gaartner an invo-
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lucrum,* though he considers the whole as an amentum,

which this very calyx proves it not to be.| Humulus has

a catkin for the fertile flower only.

4. Spatha,f. 147. Sheath, a covering which bursts longitud-

inally, and is more or less remote from the flower. This

is exemplified in the Snow-drop, Galanthus nivalis, the

various species of Narcissus, and the Arum. The Spatha

of the latter encloses a Spadix, or elongated receptacle,

common to many flowers, according to the genuine Lin-

nsean idea of this kind of calyx, taken from Palm-trees.

In these the Spadix is branched. In the bulbous genei-a

above-mentioned I have thought it best to denominate the

part in question a Bractea. See Engl. Fl. v. 2.

5. Gluma, f. 14<S. Husk,:!: the peculiar calyx of Grasses and

Grass-like plants, of a chaffy texture. These husks are

usually compressed, embracing each other at the base, as

in Phleum pratense, &c. Sometimes they are depressed, flat-

tened vertically, as in Briza. To the husk belongs the

Arista,/. 149, Beard or Awn, a bristle-shaped appendage,

usually spiral, and possessing the property of an hygrome-

ter. This, however, is not always present, even in differ-

ent individuals of the same species.

" Unfortunately for the science,

On the awn there's no reliance."

So says, or rather sings, with more truth than sublimity,

the ingenious author of the Flora Londinensis ; fasc. 6,

t. 8.

The spiral kind of awn is most frequently attached to

the Corolla of grasses, which is precisely of the same husky

nature as their calyx, and is, by some botanists, considered

« Analogy shows it to he so Ed.

\ It appears moreover that Carptnus, the Hornbeam, has hitherto erroneously

been supposed to have an amentum for the fertile flower. The true nature of

the covering of the seed, as well as that of the common stalk, proves it otherwise.

^ The real nature of this part will be explained when we come to speak of

the Grasses in the natural arrangement.

—

Ed.
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as such. Specimens of glumcB muticce, beardless husks, are

seen in Phalaris Canariensis, and of glumes aristatce, awned

ones, in Lagurus ovatus, and Stipa pennata.

6. Perichcetium, f. 150. A scaly Sheath, investing the fertile

flower, and consequently the base of the fruit-stalk, in some

Mosses.* In the genus Hypnum it is of great consequence,

not only by its presence, constituting a part of the generic

character, but by its difference in shape, proportion, and

structure, serving frequently to discriminate speci&s. Lin-

naeus appears by his manuscripts to have intended adding

this to the different kinds of calyx, though it is not one of

the seven enumerated in his printed works. Nor is he,

surely, correct in allowing it to the genus Jungermannia.

The membranous part which he there calls perichcetium is

strictly analogous indeed to the calyptra, f. 151, 152, 6,

or veil of real mosses, esteemed by him a kind of calyx

;

but as I presume with Schreber to reckon it rather a cor-

olla, and Hedwig once thought the same, and Jungermannia

has more or less of a real calyx besides, 152, a, I would

no longer apply the term perichcetium to this genus at all.

The part called calyptra being removed from the list, as

being a corolla, the perichcetium takes its place among the

seven kinds of calyx. We lay less stress upon this coinci-

dence than Linnaeus might have done, when, according to

the fashion of the times, he condescended to distribute his

immortal Philosophia Botanica into 12 chaptei's and 365
sections, and reckoned seven parts of fructification, as well

as seven species of calyx.

7. Volva, f. 153, Suppl. f. 159, a. h. Wrapper, or covering

of the Fungus tribe, of a membranous texture, concealing

their parts of fructification, and in due time bursting all

round, forming a ring upon the stalk, as in Agaricus pro-

cerus, and A. campestris, the Common Mushroom ; such at

least is the original meaning of this term, as explained in

the Phil. Bot.; but it has become more generally used,

* In accordance with the views expressed in the Preface, I have here retain-

ed Sir J. E. Smith's arrangement of the terms "applicable to the flower."

The Perichaetium, however, and the Volva, belong exclusively to Cryptogamic
plants Ed,
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even by Linnaeus himself, for the fleshy external covering

of some other Fungi, vi^hich is scarcely raised out of the

ground, and enfolds the whole plant when young, 154.

See Agaricus volvaceus, Sowerb. Fung. 1. 1, and Lycoperdon

fornicatum, t. 198; also the very curious L. phalluides,

t. 390, now made a distinct genus by the learned Persoon,

under the name of Batarrea phalloides.

Linnaeus adopted from Caesalpinus the opinion that the

Calyx proceeded from the bark, like the leaves, because of its

similarity in colour and texture to those oi-gans. He even

refined upon the original idea, and supposed this part to pro-

ceed from the outer bark, while the more delicate corolla

originated in the liber. What is now known of the physio-

logy of the bark, as explained in several of our preceding

chapters, renders this hypothesis totally inadmissible.

The knowledge of the real use of leaves, see chapter 16,

may however throw some light upon that of the calyx. Be-

sides protection of the flower from external injuries, which is

one evident use of this part, it appears highly probable that

it may often contribute to the growth and strength of the

stalk which supports it, as the leaves do to that portion of

branch below them. The stalk often swells considerably

during the growth of the flower, especially just below the

calyx, becoming more woody, an alteration frequently neces-

sary for the support of the ripening fruit. When the calyx

falls very early, as in the Poppy tribe, Papaver and Glaucium,

I cannot find that the flower-stalk is subsequently enlarged,

nor in any manner altered; while in genera without number,

whose calyx is permanent, the stalk becomes not only more

woody, but often considerably thickened.

. IL Corolla. The Corolla, vulgarly called the leaves of the

flower, consists of those more delicate and dilated, gener-

ally more coloured leaves, which are always internal with

respect to the calyx, and constitute the chief beauty of a

flower. Li the Rose the Corolla is red and fragrant ; in

the Violet purple ; in the Primrose yellow.

This term includes two parts, the Petal, Peialum, and
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the Nectary, Nectarium. The former is either simple, as

in the Primrose, in which case the Corolla is said to be

monopetalous, of one petal ; or compound, as in the Rose,

in which it is polypetalous, of several petals. The
Nectary is sometimes a part of the petal, sometimes sepa-

rate from it.

A monopetalous Corolla consists of two parts ; the tube,

tubus, the cylindrical part enclosed in the calyx of the

Primrose ; and the limb, limbus, which is the horizontal

spreading portion of the same flower,/! 155. The analo-

gous parts of a polypetalous Corolla, as in the Wall-flower

or Stock,/! 156, are named the claw, unguis,/. 157, o, and

the border, lamina, b.

The Corolla is infinitely diversified in form, in different

genera, whence Tournefort and Rivinus derived their

methods of arrangement. It is called regular when its

general figure is uniform, as in the Rose, the Pink, the

Columbine, Aquilegia vulgaris, and Gentiana Pneumon-

anthe; irregular when otherwise, as the Violet, Dead-net-

tle, and Lathyrus. An equal Corolla,/! 156, is not only

regular, but all its divisions are of one size, like those of

the Primrose, Campanula, or Saxifraga; an unequal one,

f. 158, is when some segments are alternately smaller than

the others, as in Butomus, or otherwise different, as in

Aquilegia. It is by no means always necessary, in defining

characters of genera, to use these last terms, it being suffi-

cient in general to say that a Corolla is regular, in opposi-

tion to one that is irregular ; more especially as some spe-

cies of a genus may possibly have an equal Corolla, others

an unequal one.

The most usual shapes of a monopetalous corolla are,

campanulata, f. 159, bell-shaped, as in Campanula,

infundibuliformis, f. 160, funnel-shaped, Pulmonaria.

hypocrateriformis,/. 155, salver-shaped. Primula,

rotata, wheel-shaped, that is, salver-shaped with scarcely

any tube, Borago.

ringens, f. 161, ringent, irregular and gaping like the

mouth of an animal, Lamium ; called by former botanists

labiata, lipped.



126 PHYSIOLOGY OF

personata, f. 162, personate, irregular and closed by a kind

of palate, Antirrhinum.

Those of a polypetalous one are

cruciformis, f. 156, cruciform, regular, and like a cross,

Dentaria and Cheiranthus.

rosacea, rosaceous, spreading like a rose, Dryas.

papilionacea, f. 163, papilionaceous, irregular and spread-

ing, somewhat like a butterfly, Lathyrus. The various

petals which compose such a flower are distinguished by

appropriate names, as vexillum^f. 164, standard, the large

one at the back ;
a/<^, f. 165, wings, the two side petals

;

and carina, f. 166, the keel, consisting of two petals,

united or separate, embracing the internal organs, 167.

In Trifolium, all the petals ai'e sometimes united into

one at the lower part.

incompleta, incomplete, when parts, which analogy would

lead us to expect, are deficient, as in Amorpha, a papili-

onaceous flower, apparently, but consisting oiih&vexillum

only ; or Hittera of Schreber, f. 168, a rosaceous one

with a single lateral petal, seeming as if four others had

been stripped off.

It is remarkable that irregular flowei's sometimes vary to

regular ones on the very same plant, as in Bignonia

radicans ; and Antirrhinum Linaria, (Linaria vulgaris,

Brit. Fl.)f. 169.

Linnaeus was of opinion that the Corolla originated from

the Liber or inner bark, as the Calyx from the outer, but this

cannot be defended, now the real physiology of the bark is

better understood.

The whole use and physiology of the Corolla have not yet

been fully explained. As a protection to the tender and

important parts within, especially from wet, its use in many
cases is obvious, but by no means in all. Linnaus imagined

it to serve as wings, to waft the flower up and down in the

air, and so to promote the functions of the Stamens and

Pistils, as will hereafter be described; nor is this opinion

unfounded.

The late Mr. Christian Conrad Sprengel, of Spandau,

in Brandenburgh, has ingeniously demonstrated, in some
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hundreds of instances, how the Corolla serves as an attraction

to insects, indicating by various marks, sometimes perhaps

by its scent, where they may find honey, and accommodating

them with a convenient resting-place, or shelter while they

extract it. This elegant and ingenious theory receives con-

firmation from almost every flower we examine. Proud
man is disposed to think that

" Full many a flower is born to blush unseen,"

because he has not deigned to explore it; but we find that

even the beauties of the most sequestered wilderness are not

made in vain. They have myriads of admirers, attracted by

their charms, and rewarded with their treasures, which very

treasures would be as useless as the gold of a miser to the

plant itself, were they not thus the means of bringing insects

about it. The services rendered by such visitants will be

understood when we have described all the parts of a flower.

Besides the above purposes, I have always conceived the

Corolla to fulfil some important olBce to the essential parts

of the flower with respect to air, and especially light. It not

only presents itself in a remarkable manner to the sun-

beams, frequently closing or drooping when they are with-

drawn, but it is so peculiarly distinguished by beauty or

brilliancy of colour, that one cannot help supposing its func-

tions somewhat different from those of the leaves, even with

regard to light itself. Dr. Darwin calls the Corolla the

lungs of the stamens and pistils, and with great probability,

for they abound in air-vessels. But when we consider the

elaborate and peculiar secretions of a flower, the elastic in-

flammable pollen, the honey, and the exquisitely volatile per-

fume, as we know from the curious discoveries of modern

chemistry how great a share light has in the production of

such, we cannot but conclude that the petals must be of

primary importance with respect to their secretion by its

means.

Sometimes the Corolla is very short-lived, sometimes very

lasting, even till the fruit is perfected, though mostly in a

faded condition. In double flowers I have observed it to be

much more durable than in single ones of the same species,



DISTINCTIONS BETWEEN

as Anemonies and Poppies, because, as I conceive, of its not

having performed its natural functions, the stamens and pis-

tils of such flowers being obliterated or changed to petals

;

hence the vital principle of their corolla is not so soon

exhausted as usual.

The Corolla, as already mentioned, is not essential.

Whatever its functions may be, they can be occasionally per-

formed by the Calyx perhaps, or even by the Filaments of

the Stamens; as those of leaves are, in leafless plants, by the

stems. When a flower has only one covering, it is not

always easy to say whether that be a Calyx or Corolla.

When green and coarse in texture, like the former, we call

it so, as in Chenopodium, and the natural relationship of this

genus to Polygonum, leads us to reckon the same part in the

latter a coloured calyx. On the other hand, when the part

present is delicate and finely coloured, like the generality of

Corollas, we denominate it such, as in Tulipa, Suppl. f. 146,

and others of the Liliaceous order. The great Jussieu terms

this part in the Liliaceous plants, however beautiful, a Calyx.

His definition of a Corolla is " that covering of a flower

which is invested with the Calyx, being very rarely naked

;

a continuation of the inner bark of the flower-stalk, not of its

cuticle; not permanent, but mostly falling off from the

stamens ;
surrounding or crowning the fruit, but never grow-

ing united with it ; and having its parts or segments for the

most part alternate with the stamens, which are equal to

them in number." By this rule the tube and six segments

of a Narcissus, f. 150, constitute the Calyx, and then surely

what Jussieu calls a Crown, f. 147, h, and Linnaeus a Nec-

tary, must be allowed the name of Corolla. On the other

hand the Spatha becomes a Bractea. Consequently the

whole Order of Liliaceous flowers in general have a coloured

Calyx only, which seems hardly admissible; and yet I can-

not conceal a recent discovery which strongly confirms the

opinion of my acute and candid friend. Two species of a

new genus,* found by Mr. Menzies on the West coast of

* I have, in a paper sent to the Linoisan Society, named this genus Srodicea,

in honour of the late James Brodie, of Brodie, Esq., F.L. S. See Tr. of Linn.

Soc. V. 10, 1.
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North America, have beautiful liliaceous flowers like an

Agapanthus, with three internal petals besides !* Tulbaghia is

a similar instance. I must however protest against the idea of

the Corolla originating exclusively from the inner bark, as

well as of the cuticle not being continued over it, for reasons

sufficiently apparent from the former part of this work.

It is a Linnasan rule that the Stamens should be opposite

to the segments of the Calyx, and alternate with the parts

of the Corolla. Its author nevertheless seems of opinion

that no absolute means of distinction between these two parts

can be pointed out, except colour ; of the insufficiency of

which he is aware. If, however, the Corolla performs

functions with respect to light which the Calyx does not,

and those functions are indicated by its colour, a distinction,

founded on such a principle is both correct and philosophical.

We must then conclude that in most liliaceous plants, not in

all, the two organs are united into one, and indeed the

outside is often green and coarse like a Calyx, the inner

coloured and delicate ; witness Ornithogalum, Narthecium.

Linnaeus has the same idea respecting Daphne, and the

analogy is confirmed by Gnidia, which is a Daphne with

petals. In IroUius and Helleborus Linnaeus considers as

Petals what Jussieu, following Vaillant, thinks a Calyx.

Of these plants we shall soon have occasion to speak again.

I cannot but consider as a sort of Corolla the Calyptra or

Veil of Mosses, which Linnaeus reckoned a Calyx. Schreber,

very deep and critical in his inquiries concerning these plants,

and Hedwig, so famous for his discoveries among them, were

both of this opinion, though the latter seems to have

relinquished it. The organ in question is a membranous

hood, covering the unripe fruit of these diminutive vegetables,

like an extinguisher, f.\b\; but soon torn from its base,

and elevated along with the ripening capsule. The great

peculiarity of this part, whatever it be called, consists in its

summit performing the office of a stigma, (?) as Hedwig
first remarked. In Jungermannia, f. 152, the very same

part, differing only in usually bursting at the top to let the

* These supposed internal petals, cannot, I fear, be looked upon in any other

light than as three impei'fect stamens.

—

Ed.

K
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fruit pass, is named by Linnaeus a perichcetium, but very

incorrectly, as has already been hinted.

Whatever office the petals may perform with respect to

air and light, it is probable that the oblong summit of

the Spadix in Arum, answers the same purpose. When
this part has been for a short time exposed to the light, it

assumes a purplish-brown hue, which M. Senebier seems

to attribute to the same cause which he thinks produces the

great heat observed in this flower, the rapid combination of

oxygen gas with the carbon of the plant ; a hypothesis

hardly adequate to explain either.

Nectarium, Nectary, may be defined that part of the

Corolla which contains or which secretes honey. It is

perhaps in effect nearly universal, as hardly a flower can be

found that has not more or less honey, though this liquor is far

from being invariably, or even generally, formed by an

apparatus separate from the Petals. In monopetalous flowers,

as Lamium album, the Dead Nettle, Suppl. f.1\, the tube

of the Corolla contains, and probably secretes, the honey,

without any evident Nectary. Sometimes the part under

consideration is a production or elongation of the Corolla, as

in Violets ; sometimes indeed of the Calyx, as in the Garden

Nasturtium, Tropmolum, Suppl. f. 228, whose Calyx,/! 170,

partakes much of the nature of the petals. Sometimes it is

distinct from both, either resembling the petals, as in

Aquilegia, f. 171, and in the Orchidece ; or more different,

as in Epimedium, f. 172, 173, Suppl. f. 834, Helleborus,

Suppl. f. 214, 215, Aconitum, the common Monkshood, and

Delphinium, the Larkspur. Such at least is the mode in

which Linnaeus and his followers understand the four last-

mentioned flowers ; but Jussieu is of a different opinion, and

he even calls the decided Nectary of Epimedium an internal

petal! Difficulties attend both theories. It seems para-

doxical to call petals those singular bodies in Aconitum,/. 174,

like a pair of little birds, which are manifestly formed only

to hold the honey, and not situated nor constructed so as to

perform the proper functions of petals; but on the other

hand Ranunculus, one of the same Natural Order, has evident

calyx and petals, which latter have a honey-bearing pore in
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their claw, evincing their affinity to the less petal-like

Nectaries just described. Other instances indeed of Nec-

taries in the claws of petals are found in the Crown Imperial

and Lily. These only confirm more strongly the compendious

construction of the Lily tribe, the leaves of their flowers in

these examples being Calyx, Petals and Nectaries all in one.

The most indubitable of all Nectaries, as actually secreting

honey, are those of a glandular kind. In the Natural Order

of Cruciform plants, composing the Linnasan class Tetrady-

namia, these are generally four green glands at the base of

the Stamens. See Dentaria, Sisymbrium, and Brassica. In

Salix, Suppl. f. 86, a and b, and Geranium, &c., similar

glands are observable; whilst in Pelargonium, ihe African

Geranium, Suppl. f. 221, the Nectary is a tube running down
<Mie side of the flower-stalk.

The elegant Parnassia, of which we are now acquainted

vi'ith some new American species, has a most elaborate appa-

ratus, called b)' Linnaeus Nectaries, f. 175, but which the

cautious Jussieu names Scales only. Linnaeus usually called

every supernumerary part of a flower Nectary, from analogy

alone, though he might not in every case be able to prove

that such parts produced honey. This is convenient enough
for botanical distinctions, though perhaps not always right in

physiology
; yet there is nothing for which he has been more

severely and contemptuously censured. He was too wise to

answer illiberal criticism, or he might have required his

adversaries to prove that such parts were not Nectaries.

Sometimes possibly he may seem to err, like L'Heritier, in

calling abortive stamens by this name. Yet who knows that

their filaments do not secrete honey, as well as the tubes of

numerous flowers? And though abortive as to Anthers,

the Filament, continuing strong and vigorous, may do this

office.

.
Honey is not absolutely confined to the flower. The glands

on the footstalks of Passion-flowers yield it, and it exudes
from the flower-stalks of some liliaceous plants.

The sweet viscid liquor in question has given rise to much
diversity of opinion respecting its use. Pontedera thought
it was absorbed by the seeds for their nourishment while
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forming, as the yolk of the egg by the chick. But Linnseus

observes in reply that barren flowers produce it as well as

fertile ones, witness Urtica and Salix. In some instances the

fertile flowers only are observed to bear honey, as Phyllanthus

and Tamus, but such cases are rare. Even Darwin says that

honey is the food of the stamens and pistils, not recollecting

that it is often lodged in spurs or cells quite out of their

reach.

There can be no question that the sole use of the honey,

with respect to the plant, is to tempt insects, who in procur-

ing it fertilize the flower, by disturbing the dust of the Sta-

mens, and even carry that substance from the barren to the

fertile blossoms.

III. Stamina. The Stamens, formerly called Chives, are

various in number in different flowers, from one to some

hundreds. Their situation is internal with respect to the

parts we have been describing ; external to the Pistils, at

least in simple flowers.

These organs are essential, there being no plant (exclu-

sive of the Acotyledonous ones, Ed.) hitherto discovered,

after the most careful research, that is destitute of them,

either in the same flower with the pistils, or a separate one

of the same species.

A Stamen,/! 176, commonly consists of two parts, the

Filament, a, Filamentum, and Anther, b, Anthera, the for-

mer being merely what supports the latter, which is the

only essential part. Various forms and proportions of

Filaments may be seen in the Tulip, where they are six in

number, thick and short ; the Pink, where they are ten,

much more slender, and answering to the idea of a filament

or thread ; and Anemone, where they are numerous. They
are commonly smooth, but sometimes, as in Verhascum,

bearded. In Melaleuca, they are branched ; and in Pru-

nella, forked, one point only bearing an Anther. In Aris-

tolochia, they are wanting, and nearly so in Potamogeton,

Supplf 135.

The Anther is the only essential part of a Stamen. It

is generally of a membranous texture, consisting of two
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cells or cavities, bursting longitudinally at their outer

edges, as in the Tulip. In Erica it opens by pores near

the summit, as it does in the Potatoe-blossom. Very rarely

the Anther has four cells, as in Tetratheca. Sometimes it is

ornamented with a crest, as in many Ericce, and the genus

Pinus.

The Pollen, or Dust, is contained in the Anther, from

which it is thrown out chiefly in warm dry weather, when
the coat of the latter contracts and bursts. The Pollen,

though to the naked eye a fine powder, and light enough

to be wafted along by the air, is so curiously formed, and

so various in different plants, as to be an interesting and

popular object for the microscope. Each grain of it is

commonly a membranous bag, round or angular, rough or

smooth, which remains entire till it meets with any mois-

ture, being contrary in this respect to the nature of the

Anther ; then it bursts with great force, discharging a most

subtile vapour. In the Orchis family, and some other

plants, the pollen is of a glutinous nature, very different

from its usual aspect. See remarks on Mirabilis longiflora,

Exot. Bot. V. 1. p. 44, Supplf. 167.

The Stamens are changed to petals in double flowers,

and rendered useless. They are often obliterated by exces-

sive nourishment, or when the plant increases much by

root, as in the Fiery Lily, or true Lilium bulbiferumi as well

as in Mints.

IV. PiSTiLLA. The Pistils, no less essential than the Stamens,

stand within them in the centre of the flower, and are

generally fewer. When in a different flower, on the same

or a different plant, they are not always central. Linnasus

conceived them to originate from the pith, and the stamens

from the wood, and hence constructed an ingenious hypothe-

sis, relative to the propagation of vegetables, which is not

destitute of observations and analogies to support it, but not

countenanced by the anatomy and physiology of the parts

alluded to.

Each Pistil,/ 177, consists of three parts. 1, the Ger-

men, (or Ovarium,) a, or rudiment of the young fruit and
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seed, which of course is essential
; 2, the Stylus, b, style,

various in length and thickness, sometimes altogether want-

ing, and when present serving merely to elevate the third

part, Stigma, c. This last is indispensable. Its shape is

various, either simple, scarcely more than a point ; or

capitate, forming a little round head ; or variously lobed.

Sometimes it is hollow and gaping, more especially when
the flower is in the highest perfection

;
very generally

downy, and always more or less moist with a peculiar viscid

fluid, which in some plants is so copious as to form a large

drop, though never big enough to fall to the ground. This

moisture is designed for the reception of the pollen, which

explodes on meeting with it; and hence the seeds are

rendered capable of ripening, which, though, in many
plants fully formed, they would not otherwise be.

The germen appears under a variety of shapes and sizes.

It is of great moment for botanical distinctions to observe

whether it be superior, that is, above the bases of the calyx

and corolla, as in the Strawberry and Raspberry; or

inferior, below them, as in the Apple and Pear. Very

rarely indeed the Germen is betwixt the calyx and corolla,

as in Linncea,* of which also Sanguisorha is reckoned by

Linnaeus an example ; but the corolla there has really a

tube closely embracing the Germen. In Adoxa, the calyx

is half inferior, the corolla superior. When in botanical

language we say germen superior, it is equivalent to flower

inferior; but it is sometimes more convenient and proper,

for the sake of analogy or uniformity, to use one mode of

expression than the other.

Pistils are sometimes obliterated, though oftener changed

to petals, in double flowers, as well as the stamens; but I

have met with a much more remarkable change in the

Double Cherry, of the pistil into a real leaf, exactly con-

formable to the proper leaves of the tree, only smaller. By

, What Sir J. E. Smith here calls the calyx, is in reality a few bracteas form-

ing a kind of involucre at the base of the inferior germen ( to use the language

of Linniseus ) ; the true calyx being superior. But in these cases of the so called

inferior germen, the fact is that the tube of the calyx is incorporated with the

included germeu, forming an additional coat to it.

—

Ed-
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•' this we may trace a sort of round in the vegetable consti-

tution. Beginning at the herbage or leaves, we proceed

insensibly to bracteas in many species of Salvia, or to both

calyx and corolla in the Garden Tulip, which frequently

has a leaf half green half coloured, either in the flower or

on the stalk just below it. Anemone alpina produces occa-

sionally a petal among the segments of its involucrum or

bractea. Geum rivale, when cultivated in dry gravelly

ground, exhibits such transformations in abundance. Be-

tween petals and stamens there is evidently more connexion,

as to their nature and functions, than between any other

organs, and they commonly flourish and fall together. Yet

only one instance is known of petals changing to stamens,

which Dr. Withering has commemorated in the Black

Currant, Ribes nigrum. On the other hand, nothing is

more frequent than the alteration of stamens to petals.

Here then the metamorphosis begins to be retrograde, and

it is still more so in the Cherry above-mentioned, by which

we return to the herbage again.—The line of distinction

seems to be most absolute between stamens and pistils,

which never change into each other* ; on the contrary,

pistils, as we see, rather turn into petals, or even into

leaves.|

V. Pericarpium. The seed-vessel, extremely various in dif-

ferent plants, is formed of the germen enlarged. It is not

an essential part, the seeds being frequently naked, and
guarded only by the calyx, as in the first order of the Lin-

naean class Didynamia, of which Lamium, and Galeopsis,

are examples ; also in the great class of compound flowers,

Syngenesia, as well as in Rumex, Polygonum, the Umbelli-

ferous tribe, numerous Grasses,^ &c.

* Except perhaps in Willows. See Engl Fl. v- 4.

t On this subject see the interesting " Essai sur la Metamorphose des Plan
tes," by the poet Goethe, printed at Geneva, 1829.

—

Ed.

\ Accurate dissection, especially in the difFerent stages of growth, will show
that in all these examples there is a real pericarp to the fruit, often indeed
closely applied to it, especially in the grasses ; nay in some here enumerated, as

in the UmbeUiferce, and Compositce, the tube of the calyx (as in other cases of
the so called inferior germen,) forms an additional covering to the pericarp. The
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The use of the seed-vessel is to protect the seeds till ripe,

and then in some way or other to promote their dispersion

;

either scattering them by its elastic power; or serving for

the food of animals in whose dung the seeds vegetate ; or

promoting the same end by various other means. The
same organ which remains closed so long as it is juicy or

moist, splits and flies asunder when dry, thus scattering

the seeds in weather most favourable for their success. By
an extraordinary provision of Nature, however, in some

annual species of Mesemhryanthernum, f. 178, natives of

sandy deserts in Africa, the seed-vessel opens only in rainy

weather; otherwise the seeds might in that country, lie

long exposed before they met with sufficient moisture to

vegetate.

Mons. Richard, a most able physiological botanist, has

thrown much light upon the seed-vessels and seeds of

plants, in his Analyse du Fruit, translated into English by

Professor Lindley in 1819. We have only to regret that

the subject is encumbered with too many new, generally

needless, terms, of which the editor seems to have been

aware.

The chief novelties in this publication, besides various

particular corrections, and a luminous precision of obser-

vation throughout, consist, first, in the author's peculiar

idea of a Pericarpium taken as a whole. Whatever sub-

stances occur between the cuticle and the internal skin, or

parietal membrane, the latter immediately surrounding the

seed, M. Richard considers as one body or organ, under

the name of Sarcocarp, meaning the Flesh of a Fruit.

Thus the flesh of a Peach or Plum is identified with the

shell of its nut or stone, and that of an apple with its core.

This may be called a difference of words only, but it seems

incorrect in fact. There is from the first a distinct line

drawn between the shell of a stone fruit, and its surround-

ing pulp, nor does it appear to me that any thing is gained

by confounding them. The next novelty which M. Rich-

only instances, perhaps, of a really naked seed, naked even in the state of the

Ovule, are in the Coniferce and Cycadea, concerning which see a detailed his-

tory by Mr. Brown in the " Appendix to Captain King's Australia."

—

Ed.
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ard proposes, is no less than a new primary principle of

natural classification, founded indeed, like the old one, on

the germination of plants, but not on the same part of the

Embryo. It will be more easily explained when we come
to consider the structure of a Seed, in a subsequent part

of this chapter.

1. Capsula, a Capsule, is a dry seed-vessel of a woody coria-

ceous or membranous texture, generally splitting into

several valves ; more rarely discharging its contents by
orifices or pores, as in Campanula and Papaver; or falling

off entire with the seed. Internally it consists either of

one cell or several; in the latter case the parts which

separate the cells are called dissepimenta, partitions. The
central column to which the seeds are usually attached is

named columella, (placenta or receptaculum.) See Datura

Stramonium,/. 179.

Gaertner, a writer of primary authority on fruits and

seeds, reckons several peculiar kinds of Capsules, besides

what are generally understood as such ; these are,

Utriculus, a Little Bladder, which varies in thickness,

never opens by any valves, and falls off with the seed. I

believe it never contains more than one seed, of which it is

most commodiously, in botanical language, called an ex-

ternal coat, rather than a Capsule. Gaertner applies it to

Chenopodium, as well as to Clematis,* &c. In the former

it seems a Pellicula, in the latter a Testa, as we shall here-

after explain.

Samara is indeed a species of Capsule, of a compressed

form and dry coriaceous texture, with one or two cells,

never bursting, but falling off entire, and dilated into a

kind of wing at the summit or sides. It is seen in the

Elm, the Maple, Suppl. f. 221, c, the Ash, and some

other plants. This term however may well be dispensed

with, especially as it is the name of a genus in Linnaeus ; an

objection to which Cotyledon too is liable. The same thing,

• In Clematis, the hard indehisceat 1 seeded pericarp coustitutes a true

chenium,-—Ed.
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or nearly so, is now called Achenium, as if science were not

enough burthened with terms already.

Folliculus, a Follicle or Bag, reckoned by Linnaeus a

separate kind of seed-vessel from the Capsule, ought per-

haps rather to be esteemed a form of the latter, as Gaertner

considers it. This is of one valve and one cell, bursting

lengthwise, and bearing the seeds on or near its edges, or

on a receptacle parallel therewith. Instances are found in

Vinca, Suppl. f. 186, d, Fceonia, and Embothrium.

Coccum of Gaertner, separated by him from capsule, is

a dry seed-vessel, more or less aggregate, not solitary,

whose sides are elastic, projecting the seeds with great

force, as in Euphorbia. This seems by no means necessary

to be esteemed otherwise than a sort of capsule, though the

Linnaean Natural Order of Tricoccm derives its name from

hence.

2. Siliqua,f. 180, a Pod, is a long dry solitary seed-vessel of

two valves, separated by a linear receptacle, along each of

whose edges the seeds are ranged alternately, as in the

class Tetradynamia. See Cheiranthus and Cardamine

;

also Bignonia echinata, figured by Gaertner, which, though

cautiously called by him a capsula siliquosa only, is as true

a Siliqua, according to his own definition, and every body's

ideas, as possible; so is also that of Chelidonium. He
justly indeed names the fruit of PcBonia, capsula leguminosa,

a follicle with him being a single-valved capsule, with the

seeds marginal as in a legume.

Silicula, f. 181, a Pouch, is only a Pod of a short or

rounded figure, like Draba verna, and Capsella, Suppl.f. 24.

In some instances it nearly approaches a Siliqua^ but the

difference is generally sufficient for practical use.

3. Legumen, f. 182, a Legume, is the peculiar solitary fruit

of the Pea kind, formed of two oblong valves, without any

longitudinal partition, and bearing the seeds along one of

its margins only. The Tamarind is a Legume filled with

pulp, in which the seeds are lodged. The Capsules of

Helleborus and some other plants allied thereto, justly indi-
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cated by Gaertner as approaching very nearly to the defini-

tion of Legumes, differ essentially in not being solitary,

and in consisting each but of one valve, being in reality

Follicles. Some Larkspurs indeed bear such capsules soli-

tary, but analogy teaches us their true nature.

When a Legume is divided into several cells, it is either

by transverse constrictions, or by inflexion of the valves

;

never by a separate longitudinal partition.

A Legume composed of single-seeded joints, which do

not burst, but often separate from each other in decay, has

lately been distinguished by the name of Lomentum, a word

not in this case correctly applied. Hedysarum is an

example of such a seed-vessel. Sometimes it consists of

only one joint or cell. .

Sometimes a Legume of two valves lodges but one seed,

as in many species of Trifolium. It is only by analogy

that such are known to be Legumes. Viminaria denudata

has rather a lomentum of one joint.

4. Drupa,f. 183, a Stone-fruit, has a fleshy coat, not separat-

ing into valves, containing a single hard and bony Nut, to

which it is closely attached ; as in the Peach, Plum,

Cherry, &c. The Cocoa-nut is a Drupa with a less juicy

coat.

Sometimes the Nut, though not separating into distinct

valves, contains more than one cell, and consequently

several seeds. Instances are found in Cornus and Olea,

the Olive, Suppl. f. 173, though one cell of the latter is

commonly abortive.

5. Pomum,f. 184, an Apple, has a fleshy coat like the Drupa,

but containing a Capsule, or Capsules, with several seeds,

as in common Apples and Pears.

This is comprehended by Gaertner under the different

kinds of Bacca, it being sometimes scarcely possible to

draw the line between them ; witness the Linnaean genus

Sorbus.

6. Bacctt) f. 185, a Berry, is fleshy, without valves, contain-
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ing one or more Seeds, enveloped vt^ith pulp. It becomes

more juicy internally as it advances to maturity, quite con-

trary to the nature of a Capsule, though the difference

betw^een these two unripe fruits may not be discernible,

and though some true Berries, when fully ripe, finally

become of a dry and spongy texture ; but they never open

by valves or any regular orifice. Examples of a Bacca

are seen in Atropa Belladonna, and Ribes. The same

part in Hedera is of a more mealy substance. In Cucubalus,

the coat only is pulpy. In Trientalis, the fruit has been

mistaken for a berry till very lately, having been wrongly

described by Linnaeus, and inaccurately delineated by

Gaertner ; see his tab. 50. It is really a Capsule, naturally

of 7 valves, and the roundish dark-coloured Seeds are

each invested with a white reticulated Tunic or Arillus,

of great beauty, essentially distinguishing this genus from

Lysimachia, independent of number of parts. See Engl.

Fl. V. 2. 207.

Bacca composita, f. 186, a Compound Berry, consists

of several single ones, each containing a seed, united toge-

ther, as in Rubus, the Raspberry, Bramble, &c. Each of

the separate parts is denominated an Acinus, or Grain,

which term Gasrtner extends to the simple many-seeded

berries of the Vine, Gooseberry, &c. Some call these

Grains Drupce, very erroneously ; their Seeds, though

hard, being no real Nuts, as they have but a simple Testa,

lined with as simple a Membrana. A Nut must have a

shell besides the true Testa, like the Walnut, Hasel-nut,

Peach-stone, &c.

The Orange and Lemon are true Berries, with a thick

coat. The Melon and Cucumber tribe have a peculiar

sort of Berry, for which Gaertner uses the name of Pepo,

Gourd ; and he defines it a Berry whose cells, together

with the seeds, are remote from the axis, or centre, the

seeds being inserted into the sides of the fruit. Passifiora

suberosa,f. 187, shows this insertion, being nearly allied

to the same tribe; but in this genus the pulp invests

each seed separately, forming Acini within the common

cavity.
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Some fruits ranged by Linnaeus as DrupcB with many

seeds, on account of the hardness of the shells of those

seeds, are best perhaps, on account of their number, con-

sidered by Gartner as Baccce. Mespilus, the Medlar, has

been esteemed one of these, but it is rather a Pomum.

There are several spurious kinds of berries, whose pulp

is not properly a part of the fruit, but originates from some

other organ. Thus, in the Mulberry, as well as the Straw-

berry-Spinach, Blitum, the Calyx, after flowering, becomes

coloured and very juicy, investing the seed, like a genuine

berry. The Corolla of Commelina Zanonia undergoes a

similar change, forming a black very juicy coat to the cap-

sule, being totally altered both in shape and substance from

its appearance in the flower. In the Juniper, a few scales

of the fertile catkin (Involucruw., Rich.) become succulent,

and coalesce into a globular berry with three or more seeds,

to which Gaertner applies the term galbulus, the classical

name of the Cypress fruit, which last however is as true a

strobilus or cone as that of the Fir. In the Yew, Suppl.

f. 275, some have thought it a calyx, others a peculiar kind

of receptacle, which becomes red and pulpy, embracing the

seed. {This likewise is an /ww^Mcrww, Ed.) Lamarck has, in

his Encyclopedie, v. 3. 228, considered this fruit as a real

bacca or drupa, with the idea or definition of either of

which it cannot by any means be made to accord, being

open at the top, and having no connexion with the stigma^

which crowns the seed itself. The same writer mistakes

for a calyx the scales, which analogy shows to be bracteas

;

and I cannot but think Jussieu and Gaertner more correct

in their ideas of this singular fruit, when they call the

pulpy part in question a receptacle, though the term calyx

seems less paradoxical, and is perhaps still more just.* We
do not know enough of Taxus nucifera to draw any con-

clusions from thence. See Gcertner, t. 91. In the Straw-

berry, Suppl. f, 259, a, what is commonly called the berry

is a pulpy receptacle, studded with naked seeds. In the

* Hernandia has a similar, though not succulent, calyx, and the green cup of

the Hasel-nut is akin to it.
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Fig, Suppl.f. 92—95, the whole fruit is a juicy calyx, or

rather common receptacle, containing in its cavity innu-

merable florets, each of which has a proper calyx of its

own, that becomes pulpy and invests the seed, as in its

near relation the Mulberry. The Paper Mulberry of

China is indeed an intermediate genus between the two,

being as it were a Fig laid open, but without any pulp in

the common receptacle.* This last very interesting tree,

hardy in our climate, now bears the name of Broussonetia

papyrifera, in honour of Dr. Peter Maria Augustus

Broussonet, whose life has appeared in the Annales of the

Linnaean Society of Paris, fasc. ],for March, 1824. Few
botanists could better deserve such a memorial ; and the

intimate friend of many years who now bears testimony

to his worth, could have supplied many more particulars

of his eventful life and various talents. After sufferingrall

the persecution that an honest man could undergo, during

the tyranny of the execrable Robespierre, and seeking

shelter at different times in Spain, Barbary, and England,

he died at Montpellier, his native place, July 27, 1807,

aged 46.—The parts of fructification of the Broussonetia

are well delineated in the 69th plate, fig. 19, of M. Mirbel's

Elemens de Botanique, in which work also, I cannot help

remarking, the structure and germination of numerous

seeds are represented with peculiar beauty and fidelity.

7. Strobilus, f. 188, a Cone, is a Catkin hardened and

enlarged into a Seed-vessel, as in Pinus, the Fir, Snppl.

f. ^76.

In the most perfect examples of this kind of fruit, the

Seeds are closely sheltered by the scales, as if by a capsule,

of which the Fir, Cypress, &c., are instances. In the

Birch and Alder they have a kind of capsule besides, and

in the Willow, Suppl.f. 85—87, and Poplar, a stalked

* The Genus Dorstenia, Suppl.f. 272, a, beautifully exemplifies the structure

of the fig, the receptacle being laid open, only here the flowers have no calyx or

perianth, and the pistils are in part imbedded in the fleshy disk of the recep-

tacle.

—

Ed.
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bivalve capsule, still more separate from the scales. The
Plane-tree, Platanus, the Liquidambar and the Comptonia,

have globular catkins, in which bristles or tubercles supply

the place of scales. See GcBrtner^ t. 90.

VI. Semina. The Seeds are the sole " end and aim" of all

the organs of fructification. Every other part is, in some

manner, subservient to the forming, perfecting, or dispers-

ing of these. A seed consists of several parts, some of

which are more essential than others, and of these I shall

speak first.

Embryo, f. 2, 4, the Embryo, or Germ, is the most

essential of all, to which the rest are wholly subservient,

and without which no seed is perfect, or capable of vege-

tation, however complete in external appearance. Lin-

naeus, after Caesalpinus, names it the Corculum, or Little

Heart, and it is the point whence the life and organization

of the future plant originate, as already explained, p. 49.

In some seeds it is much more conspicuous than in others.

The Walnut, the Bean, Pea, Lupine, &c., show the

Embryo in perfection. Its internal structure, before it

begins to vegetate, is observed by Gaertner to be remarka-

bly simple, consisting of an uniform medullary substance,

enclosed in its appropriate bark or skin. Vessels are

formed as soon as the vital principle is excited to action,

and parts are then developed which seemed not previously

to exist, just as in the egg of a bird. In position, the

Embryo is, with respect to the base of the whole flower or

fruit, either erect, as in the Dandelion and other com-

pound flowers, reversed as in the Umbelliferous tribe, or

horizontal as in the Date Palm, 199, b. In situation it

is most commonly within the substance of the seed, and

either central, as in Umbelliferous plants, or excentric, out

of the centre, as in Coffee ; in Grasses however it is ex-

ternal. Its direction is either straight, curved, or even

spiral, in various instances. The Embryo of seeds that

have a single cotyledon, or none at all, is peculiarly simple,

without any notch or lobe, and is named by Gaertner

Embryo monocotyledoneus.
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Cotyledones, the Cotyledons, oi' Seed-lobes, are immedi-

ately attached to the Embryo, of which they form, properly

speaking, a part. They are commonly two in number,

f. 7 ; but in Pinus, and Dombeya, the Norfolk Island Pine,

they are move,/. 3, as already mentioned,/?. 50. When
the seed has sufficiently established its root, these generally

rise out of the ground, and become a kind of leaves. Such

is the true idea of the organs in question ; but the same
name is commonly given to the body of the seed in the

Grass and corn tribe, the Palms and several other plants,

thence denominated Monocotyledones, because the supposed

Cotyledon is single. The nature of this part we shall pre-

sently explain. It neither rises out of the ground, nor

performs the proper functions of a Cotyledon, for what

these plants produce is, from the first, a real leaf
; or, if

the plant has no leaves, the rudiment of a stem, as in

Cuscuta. In either case, the part produced is solitary,

never in pairs: hence Gaertner was led to reckon Cyamus
Nelumho, ExoL Bot. t. 31, 32, among the monocotyledo-

nous plants, the body of its seed remaining in the earth, and

the leaves springing one at a time from the Embryo, just

as in the Date Palm, Wheat, Barley, &c. But it has a

pair of subterraneous Cotyledons.

The supposed Seed-lobes of Mosses, according to the

observations of Hedwig, Fund, part 2. t. 6, so numerous

and subdivided, 195, 196, are shown by the observations

of Mr. James Drummond, Tr. of Linn.Soc. v. 13, 24—27,

to be truly radicles, some of which serve to imbibe nourish-

ment from the earth, others perhaps from the atmosphere,

like those of many parasitical Orchidecs in India. The
stems of numerous Mosses, growing in wet situations,

abound with these fibrous appendages. Mr. Lindley, in a

note at p. 42 of his translation of Richard on Fruits and

Seeds, alludes to Mr. Drummond's paper as materially

supporting the opinion of Cryptogamous plants being pro-

pagated without impregnation. But it rather proves the

contrary, as demonstrating the vegetation of their Seeds,

whose impregnation, by the means of Anthers, Hedwig
has sufficiently ascertained.



OF THE ALBUMEN AND VITELLUS. 145

Albumen, Albumen,* is a farinaceous, fleshy, or horny

substance, which makes up the chief bulk of some seeds,

as Grasses, Corn, Palms, Lilies, never rising out of the

ground, nor assuming the office of leaves, being destined

solely to nourish the germinating embryo, till its roots can

perform their office. In the Date Palm, f. 199, this part is

nearly as hard as a stone; in Mirabilis, it is like wheat

flour. It is wanting in several tribes of plants, as those

with compound, or with cruciform flowers, and the Cucum-
ber or Gourd kind, according to Gaertner. Some few

Leguminous plants have it, and a great number of others

which, like them, have cotyledons besides. We are not

however to suppose that so important an organ is alto-

gether absent, even in the above-mentioned plants. The
farinaceous matter, destined to nourish their embryos, is

unquestionably lodged in their cotyledons, whose sweet

taste as they begin to germinate often evinces its presence,

and that it has undergone the same chemical change as in

Barley. The Albumen of the Nutmeg is remarkable for

its eroded vai-iegated appearance, and aromatic quality;

the cotyledons of this seed are very small.

Vitellus, the Yolk, first named and fully illustrated by

Gaertner, is allowed to be less general than any of the

parts already mentioned. He characterizes it as very

firmly and inseparably connected with the Embryo, yet

never rising out of the integuments of the seed in germin-

ation, but absorbed, like the Albumen, for the nourishment

of the Embryo. If the Albumen be present, the Vitellus is

always situated between it and the Embryo, and yet is

constantly distinct from the former. The Vitellus is

esteemed by Gaertner to compose the bulk of the seed

in Fuci,\ Mosses, and Ferns, as well as in the genus

Zamia, f. 200, closely allied to the latter, see his t. 3, and
even in Ruppia, and Cyamus. In the Natural Order of

* Endosperm of Richard, who too strictly insists on its being invariably pre-

sent in plants of the same Natural Order-

f Surely the minuteness of the supposed seeds of these plants and the difficulty of

dissecting them, must render it impossible to comprehend their real structure.—JSd.

L
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Grasses the part under consideration is thought to form a

scale between the Embryo and the Albumen.

I cannot but think that the FiteZ/ws is nothing else than a

subterraneous Cotyledon.* In the Horse Chestnut and

Garden Nasturtium, Gaertner almost allows, see his Intro-

duction, p. 151, that they are the same thing. It

does not appear that any plant with genuine ascending

Cotyledons is likewise furnished with this as a distinct

organ ; on the other hand, it is commonly attributed to

such as have the most copious Albumen, and therefore

should seem to answer some other end than mere nutriment,

which is supplied by the latter. The reader may consult

TV. of the Linn. Soc. v. 9. 204, where this subject is fully

discussed. It seems by De Candolle's Fl. Franc, v. 1.

157, that Mr. Correa has also exploded the idea of a

Vitellus in plants, but his reasons do not appear, and he

told me himself, on inquiry, that he only casually suggested

the idea.f

We learn from the above statements, that the old

distinction betw^een plants with one Cotyledon and those

with several may mostly be relied on, though in the former

the part which has commonly been so denominated is the

Albumen^ as in Corn, the real Cotyledon of which is the

scale or supposed Vitellus, which last organ however seems

wanting in Palms, Lilies, &c., such having really no

Cotyledon at all, nor any thing that can perform its

office, except the stalk of their Embryo, which indeed

may answer the purpose of a Cotyledon just as the stems

of many plants fulfil the office of leaves. In the Horse

Chestnut, Oak and Walnut possibly, whose seed-lobes do

not ascend, the functions of a real Cotyledon, as far as

air is concerned, and those of the Albumen may be united

in these lobes, as is the case with most Leguminous plants.

This is rendered more probable, as several of the latter

have the corresponding parts likewise remaining under

* M. Richard, with no less deference for the great Gsertner than I am proud

to acknowledge, likewise disowns the existence of a Vitellus.

\ Our learned countryman Brown, however recognises a vitellus or fleshy-

sac, sacculus of De Candolle, in the Nymphasacece, Peppers and others.

—

Ed.



OF THE TESTA AND HILUM.

ground. Hence the divided ^^Vitellus," as Geertner terms

it, of the Cyamus is to be considered as a pair of subterran-

eous Cotyledons, and the plant consequently ranges near

its natural allies the Poppy tribe, as Mr. Salisbury,

without the aid of physiology, has shown in the Annals

of Botany, v. 2. pp. 70, 75.

Testa, f. 4, the Skin,* contains all the parts of a seed

above described, giving them their due shape ; for the

skin is perfectly formed, while they are but a homogenous

liquid. This coat differs in thickness and texture in

different plants. It is sometimes single, but more frequently

lined with a finer and very delicate film, called by Gaertner

Membrana, as may be seen in a Walnut, and the kernel

of a Peach, Almond, or Plum. In the Jasmine a quantity

of pulp is lodged between the Membrana, and the Testa,

constituting a pulpy seed, semen baccatum, which is distinct

from the Acinus, or grain of a compound berry in the

Raspberry, the seed of the latter having its proper double

covering within the pulp. The Testa bursts irregularly,

and only from the swelling of its contents in germination.

Hilum, the Scar, is the point by which the seed is attached

to its seed-vessel or receptacle, and through which alone

life and nourishment are conveyed for the perfecting its

internal parts. Consequently, all those parts must be

intimately connected with the inner surface of this scar,

and they are all found to meet there, and to divide or

divaricate from that point, more or less immediately.

In describing the form or various external portions of

* Episperm of Richard, who is undoubtedly mistaken in saying it is always

simple, though formed of a vascular parenchyma between two membranes. A
Hasel-nut, the seed of an Apple, and others innumerable, examined at any

period, show these two coats to be distinct. (Richard, I apprehend, only meant

to imply that the two membranes, the outer of which he calls the epidermis

and the inner the parietal membrane, were held together by the parenchyma so as

to form one body : for he expressly says that the latter is often separable

either artificially or spontaneously, and thus some Botanists have regarded

the episperm as double, Ed,')
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any seed, the Hilum is always to be considered as the

base. "When the seed becomes quite ripe, the communica-

tion through this channel is interrupted : it separates from

the parent plant without injury, a cicatrix being formed

on each. Yet the Hilum is so far capable of resuming

its former nature, that the moisture of the earth is imbibed

through it previous to germination.

The Radicle is protruded through the Hilum in the first

stage of Germination. According to its mode of protrusion,

and indeed its original conformation, the learned M.
Richard has formed his two great primary distinctions of

plants, in preference to the old ones of Monocotyledones

and Dicotyledones. His Endorhizae are mostly analogous to

the former; his Exorhizse, to the latter. The character

of EndorhizcB consists in " the radicle emitting from its

extremity, during germination, a tubercle, which was

originally interior, and which becomes the principal root

of the young plant." In Exorhizcjo "the radicular extremity

of the Embryo itself becomes the root of the nascent plant."

Such are the author's words. He adds that the embryo of

the EndorhizcB is very rarely without albumen, or as he calls

it endosperm, and moreover that it is almost always internal;

yet his exceptions are so numerous, and so important, as

greatly to invalidate these rules, consisting, among many
other things, of the whole family of Grasses in the latter

case ; that of the Junci, and several more, in the former

;

and the Order of Nymphcea, with its allies, in both. The
plants last-named being really dicotyledonous and near the

Papaveracece, if they actually belong to the Endorhizae,

form a great exception to the above analogies.

There are various accessory parts, or appendages to seeds,

which come under the following denominations.

Pellicida, the Pellicle, called by Gaertner Epidermis^

closely adheres to the outside of some seeds, so as to

conceal the proper colour and surface of their skin, and

is either membranous, and often downy, as in Convolvulus ;

or mucilaginous, not perceptible till the seed is moistened,

as in Salvia verhenaca. Perhaps the covering of the seed in

Chenopoditim, called by Gaertner Utriculus, is merely a
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Pellicula. (Surely not, but a true pericarp bearing the

styles. Ed.)

Arillus, the Tunic, is either a complete or partial cover-

ing of a seed, fixed to its base only, and more or less loosely

or closely enveloping its other parts. Of this nature is the

pulpy orange-coloured coat in Euonymiis, Suppl. f. 265,

the beautiful scarlet cup in Afzelia,f. 203, and the double

membranous coat in Hippophde, which last invests the seed

within the pulp of the berry. The outer of these coats

only is described by Gaertner, as a peculiar membrane lin-

ing the cell ofthe berry; his ^Hntegumentum duplex'^ refers

to the testa, which I mention only to prevent misappre-

hension. The Mace which envelops the Nutmeg is a par-

tial Arillus ; Narthecmm has a complete membranous tunic,

elongated beyond the seed at each end, as in many of the

Orchis tribe ; and such seeds, acquiring thence a light and.

chaffy appearance, have been denominated scobiformia^

whence Bergius was perhaps led, very unscientifically, to

call the seeds of ferns literally scobs or sawdust ! An
elastic pouch-like Arillus, serving to project the seeds with

considerable force, occurs in Oxalis. In the Natural Order

of Rutacece, the same part, shaped also like a pouch lining

each cell of the capsule, is very rigid or horny ; see Diet-

amnus albus, or Fraxinella, Goertn. t. 69, and. Boronia,

Tracts on Nat. Hist. t. 4—7, and Suppl.f. 237, 238. Besides

this coincidence, there are many common points of affinity

between these plants and Oxalis, concerning colour, flavour,

habit and structure. Fagonia and its allies form the con-

necting link between them, which Gaertner and Jussieu

did not overlook. I have pointed out this affinity in

English Botany, t. 762, and it is confirmed by the curious

circumstance of Jacquin's Oxalis rostrata having the very

appendages to its filaments which make a peculiar part of

the character of Boronia.

It is not easy to say whether the various, and frequently

elaborate, coat of the seed among the rough-leaved plants,

Borage, Anchusa, Lithospermum, Cynoglossum,* f. 201,

* See note at p. 135
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should be esteemed an Arillus or a Testa ; but the latter

seems most correct, each seed having only a simple and

very thin membranous internal skin besides. Gaertner

therefore uses the term Nut for the seeds in question. The
same may be observed of Ranunculus, Myosurus, Clematis,

Anemone, See, whose external coats are no less various and

elaborate ; yet such seeds are as truly naked as those of the

Didynamia class, each having a double skin and no more,

w^hich is one covering less than even the genuine nut of

the stone fruit, or of the Corylus. In Geranium, Malva,

&c., w^hat has often been called Arillus, is rather a kind of

Capsule, not only because their seeds have a double or

even triple skin, quite unconnected with this outer

cover, but because the latter is analogous to other Cap-

sules.

The loose husky covering of the seed in Carex, f, 202,

open at the summit, I have considered as an Arillus. See

Engl. Bot. ; also the Rev. Mr. Wood's observations on this

genus in Dr. Rees' Cyclopedia; and Gcertner, v. 1. 13.

Schkuhr has shown that when the stamens and pistil meet

together in one flower in C. teretiuscula, see his tab. 286,

T, No. 69, the covering in question is placed between

them ; a strong indication of its belonging to the pistil and

seed. But it may be said that the lateral situation of these

stamens proves them to belong to a partly suppressed bar-

ren flower, and that they do not foi'm, with the said pistil,

a real united or perfect flower. Mr. Brown saw, in Mr.

D. Turner's herbarium, a strange monster of C. acuta, in

which this covering, called by him perianth, included the

stamens, without any traces of a pistil. This could only

be a change of the pistil into stamens, of which, indeed, I

never saw an example, except in Willows. I have, how-

ever, used the term corolla in Engl. Ft. v. 4. 76. This has

the same meaning as Mr. Brown's perianth. The origin

of the awn in C. uncinata, and some others, from the recep-

tacle ofthe seed, within the tunic, as is correctly noted by Mr.
Brown, appears more directly to favour his opinion, but is

not to me decisive. Such appendages are very variously

situated. The seed of Carex has, besides, a double Testa,
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though most of the true Grasses have but one,* which in

ground Corn constitutes the bran, the husks of the blos-

som being the chaflP.

Pappus, the Seed-down, is restrained by Gaertner to

the chaffy, feathery, or bristly crown of many seeds that

have no Pericarpium, and which originates from a partial

calyx, crowning the summit of each of those seeds, and

remaining after the flower is fallen. Instances of this are

the feathery appendages to the seeds of Dandelion and

Goat's beard, in which the part in question is elevated on

a footstalk, f. 204. In Cnicus, it is sessile, though still

feathery; in Carduus, bristly; but in Cichorium, it con-

sists of mere chaffy teeth, more clearly evincing its

affinity to a Calyx. In Scabiosa it is double. (See note at

p. 120. Pd.) In Bidens, the Pappus is formed of two, three,

or four rigid barbed bristles. The use of this organ is

evidently to transport seeds to a distance from their native

spot, either by resigning them to the power of the wind,

or by attaching them to the shaggy coats of animals. In

due time the crown separates, and leaves the seed behind

it, which happens sooner with the Thistle than most other

plants. Hence the vacant down of that genus is frequently

seen wafted in light masses over a whole country ; which

has not escaped the notice of poets.

The same term is used by the generality of botanists for

the feathery crown of seeds furnished with a capsule, as

Epilobium, Asclepias, Cynanchum, &c., as well as for a

similar appendage to the base or sides of any seeds, as

Salix, Eriophorum,f &c., neither of which can originate

from a Calyx. For the former of these Gaertner adopts

* The close union of the membranes of this Testa must often give the appearance

of its being single. The seed of Carex, and of the Grasses too, is moreover cov-

ered by the closely applied pericarp : in Barley and some other Grasses, by the

cohering floral coverings. Yet, in all these cases, to a common observer there

would appear to be only one integument.

—

Ed.

f In EriopJtorum the attachment of these hairs is not to the seed, as in the pre-

ceding genera, but to the base of the pericarp, and they are clearly analogous to

the hypogynous setae in Scirpus,a,nA other aUiei Cyperacece, and probably an union

of such setse constitutes the perianth (corolla of Smith,) in Carex.—Ed.
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the terra Coma, for the latter Pubes, which last also serves

for any downiness or wool about the Testa of a seed, as in

the Cotton plant, and Blandfordia nohilis.

Cauda,/. 205, a Tail, is an elongated, generally feathery,

appendage to some Seeds, formed of the permanent style,

as in Clematis, Dryas, Geum. (In these instances they are

the enlarged and persistent styles of those pericarps which

are called Achenia ; naked seeds of Sir J. E. Smith. Ed.)

Rostrum, a Beak, mostly applies to some elongation of a

Seed-vessel, originating likewise from the permanent style,

as in Geranium, Helleborus, &c., though it is also used for

the (so called) naked seeds, as in Scandix,/. 206.

Ala, f. 207, a Wing, is a dilated membranous appen-

dage to Seeds, as in Embothrium, Banksia, Concilium, Big-

nonia echinata, and Rhinanthus, serving to waft them in the

air. Gasrtner wished to confine this term to a membranous

expansion of the top or upper edge of a Seed or Seed-

vessel, using margo membranaceus for one that surrounds

the whole, but he has not adhered to it in practice. Cap-

sules are sometimes furnished with one wing, as the Ash

;

oftener with several, as Halesia, Acer, Begonia, &c. In

Seeds the Wing is commonly solitary, except some Um-
belliferous plants, like Thapsia, Gcertn. t. 21.

Seeds are occasionally furnished with Spines, Hooks,

Scales, Crested appendages, particularly a little gland-like

part near the Scar, sometimes denominated Strophiolum, as

in Asarum, Bossicea, Platylobium, Ulex, Spartium, &c. In

general, however, smoothness is characteristic of a seed, by
which it best makes its way into the soft earth, though

sometimes it is barbed, or at least its covering, as in Stipa,

that it may not easily be withdrawn again by the power-

ful feathery appendage of that plant, which, after having

by its circumvolutions forced the seed deeper and deeper,

breaks off at a joint, and flies away.

The various modes by which seeds are dispersed cannot

fail to strike an observing mind with admiration. Who
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has not listened in a calm and sunny day to the crackling

of Furze bushes, caused by the explosion of their little

elastic pods ; or watched the down of innumerable seeds

floating on the summer breeze, till they are overtaken by

a shower, which moistening their wings stops their further

flight, and at the same time accomplishes its final purpose,

by immediately promoting the germination of each seed in

the moist earth ? How little are children aware, as they

blow away the seeds of Dandelion, or stick Burs in sport

upon each other's clothes, that they are fulfilling one of the

great ends of Nature ! Sometimes the Calyx, beset with

hooks, forms the bur, as in Arctium Lappa ; sometimes

hooks encompass the fruit itself, as in Xanthium, and some

species of Galium, particularly G. Aparine. Plants thus

furnished are observed by Linnaeus to thrive best in a rank

manured soil, with which, by being conveyed to the dens

of wild animals, they are most likely to meet. The Awns
of grasses answer the same end. Pulpy fruits serve quad-

rupeds and birds as food, while their seeds, often small,

hard, and indigestible, pass uninjured through the intes-

tines, and are deposited far fiom their original place of

growth, in a condition peculiarly fit for vegetation. Even

sucli seeds as are themselves eaten, like the various sorts of

nuts, are hoarded up in the ground and occasionally for-

gotten, or carried to a distance, and in part only devoured.

The ocean itself serves to waft the larger kinds of seeds

from their native soil to far distant shores.

VII. Receptaculum. The Receptacle is the common base or

point of connexion of the other parts of fructification. It

is not always distinguishable by any particular figure,

except in compound flowers constituting the Linnaean class

Syngenesia, in which it is very remarkable and important.

In the Daisy, /. 208, it is conical; in Chrysanthemum,

convex ; in others flat, or slightly concave. Picris has it

naked, that is, destitute of any hairs or scales between the

florets or seeds
;

Carduus, hairy ; Anthemis, scaly ; and

Onopordum, cellular, like a honeycomb, f. 209. On this

and the seed-down are founded the most solid generic
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characters of these plants, admirably illustrated by the

inimitable Gaertner.

The term Receptacle is sometimes extended by Linnaeus

to express the base of a flower, or even its internal part

between the stamens and pistils, provided there be any

thing remarkable in such parts, without reference to the

foundation of the whole fructification. It also expresses

the part to which the seeds are attached in a seed-vessel,

and the common stalk of a spike, or spikelet, in grasses.

Having thus explained the various organs of fructification,

we shall add a few remarks concerning flowers in general,

reserving the functions of the Stamens and Pistils, with the

Lirmaean expei'iments and inquiries relative to that curious

subject, for the next chapter.

A flower furnished with both calyx and corolla is called

flos conipletus, a complete flower ; when the latter is wanting,

incompletus ; and when the corolla is present without the

calyx, nudus, naked.* When the stamens and pistils are

both, as usual, in one flower, that flower is called perfect,

or united ; when they are situated in different flowers of the

same species, such I would denominate separated flowers

;

that which has the stamens being termed the barren flower,

as producing no fruit in itself, and that with pistils the

fertile one, as bearing the seed. If this separation extends

no further than to different situations on the same individual

plant, Linnaeus calls such flowers monoid, monoecious, as

confined to one house or dwelling ; if the barren and fertile

flowers grow from two separate roots, they are said to be

dioici, dioecious. Some plants have united flowers and

separated ones in the same species, either from one, two or

three roots, and such are called polygamous, as making a sort

of compound household.

* Surely it would be more correct to call that a flos incompletus, which was

deficient in one of the two floral coverings, (for who is to determine which of

them is absent ?) and that aflos nitdus, which has no floral covering, as Hippuris,

Fraxinus, &c.

—

Ed.
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A Compound flower consists of numerous florets, flosculi^

all sessile on a common undivided Receptacle, and enclosed

in one contiguous Calyx or Perianthium, (properly speaking

an involucrum. Ed.) It is also essential to this kind of flower

that the Anthers should be united into a cylinder, to which

only the genus Tussilago affords one or two exceptions, and

Kuhnia another ; and moreover, that the stamens should be

five to each floret, Siegesbeckia floscuhsa of L'Heritier,

alone, having but three. The florets are always monopetalous

and superior, each standing on a solitary naked seed, or at

least the rudiments of one, though not always perfected.

Some Compound flowers consist of very few florets, as Humea
elegans^ Prenanthes muralis; others of many, as the Thistle,

Daisy, Sunflower, &c. The florets themselves are of two

kinds, ligulati, ligulate, shaped like a strap or ribband,

f. 210, with three or five teeth, as in Tragopogon, and the

Dandelion ; or tubulosi, tubular, cylindrical and five-cleft,

as in Carduus, and Tanacetum. The marginal white florets

of the Daisy,/! 211, are of the former description, and com--

pose its radius or ray, and its yellow central ones come

under the latter denomination, 212, constituting its discus,

or disk. The disk of such flowers is most frequently yellow,

the rays yellow, white, red, or blue. No instance is known
of yellow rays with a white, red, or blue disk.

An Aggregate flower has a common undivided Receptacle,

the Anthers all separate and distant, Jasione only having

them united at the base, but not into a cylinder, and the

florets commonly stand on stalks, each having a single or

double partial calyx. Such flowers have rarely any inclina-

tion to yellow, but are blue, pui-ple, or white. Instances

are found in Scabiosa, Dipsacus, and the beautiful Cape

genus Protea.

Such is the true idea of an Aggregate flower; but Linnaeus

enumerates, under that denomination, seven kinds, his

favourite number : these are,

1. The Aggregate flower, properly so called, as just men-
tioned.
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2. The Compound flower, previously described.

3. Tlie Amentaceous flower, or Catkin, of which we have

spoken, p. 121.

4. The Glumose, or Chaffy flower, peculiar to the Grasses

and their allies, see p. 122.

5. The Sheathed flower, whose common receptacle springs

from a sheath, as in Arum.

6. The Umbellate ; and

7. The Cymose flowers, concerning which two last a few

observations are necessary.

Linnaeus and his friend Artedi thought the great Natural

Umbelliferous Order could not be divided into good and dis-

tinct genera by the seeds or parts of the flower, without

taking into consideration the general and partial involucral

leaves, which they therefore chose to consider as a part of

the fructification and defined as a calyx remote from the

flower. The rays of the umbel, of course, became the sub-

divisions of a branched receptacle, and the whole umbel was

considered as one aggregate flower. It necessarily followed

that a Cyme, see p. 115, must be considered in the same

light ; nor did the sagacity of Linnaeus overlook the argu-

ments in favour of this hypothesis. Many of the umbelli-

ferous tribe, as Heracleum, Caucalis, Coriandrum, &c., have

their marginal flowers dilated, radiant, and more or less

inclined to be imperfect or abortive, thus evincing an analogy

with real compound flowers like the Sunflower, which analogy

is still more striking between Oenanthe, and the Marigold,

Calendula. So the cymose plants, as Viburnum Opulus, bear

dilated and abortive marginal flowers, and Hydrangea hor-

tensis has scarcely any others. Cornus sanguinea has a

naked cyme, C. Suecica, an umbel accompanied by coloured

bracteas, or, as Linnfeus judged, a coloured involucrum^

proving the close affinity between these two modes of inflor-

escence.

Notwithstanding all this, I presume to dissent from the

above hypothesis, as offering too great violence to Nature,

and swerving from that beautiful and philosophical Linnaean

principle, of characterizing genera by the fructification alone

;
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a principle which those who are competent to the subject at

all, will, I believe, never find to fail. The seeds and flowers

of the umbelliferous family are quite sufficient for our pur-

pose, while the involucrum is very precarious and changeable

;

often deficient, often immoderately luxuriant, in the same

genus. In the cymose plants everybody knows the real

parts of fructification to be abundantly adequate, the involu-

crum being of small moment; witness that most natural genus

Cornus. For all these, and other reasons, to particularize

which would lead me too far, I have, jojo. 114, 115, reckoned

the Umbel and Cyme as modes offlowering, and not themselves

aggregate flowers. According to this principle, the Umbelli-

ferous Plants are generically arranged and distinguished, in

the English Flora, v. 2, published in 1824, by the parts of

the flower and seeds alone, the floral receptacle being taken

into consideration as a distinct part from the tumid bases of

the styles. The Involucra and Involucella of Linnaeus are

therefore termed general and partial Bracteas, and afford

specific, not generic, characters.*

Chap. XX.

—

Of thepeculiar functions of the Stamens and Pis-

tils, with the experiments and observations of LinncBus and
others on that subject.

The real use of the Stamens of Plants was long a subject of

dispute among philosophers, till Linnaeus, according to the

general opinion at present, explained it beyond a possibility

of doubt. Still there are not wanting persons who from time

to time start objections, prompted either by a philosophical

pursuit of truth, or an ambitious desire of distinguishing them-

selves in controverting so celebrated a doctrine, as some have

written against the circulation of the animal blood. I propose

to trace the history of this doctrine, and especially to review

* Such too is the opinion of the most celebrated writers on the Umbelliferce,

especially Koch and De Candolle, who consider the involucre as only of secon-

dary importance ; never introducing it into the essential character.

—

Ed.
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the facts and experiments upon which Linnasus founded his

opinion, as well as the objections it has had to encounter. It

would be endless, and altogether superfluous, to bring forward

new facts in its support, nor shall I do so, except where new
arguments may render such a measure necessary.

The Stamens and Pistils of flowers have, from the most

remote antiquity, been considered as of great importance in

perfecting the fruit. The Date Palm, from time immemorial

a primary object of cultivation in the more temperate climates

of the globe, bears barren and fertile flowers on separate trees.

The ancient Greeks soon discovered that in order to have

abundant and well-flavoured fruit, it was expedient to plant

both trees near together, or to bring the barren blossoms to

those which were to bear fruit; and in this chiefly consisted the

culture of that valuable plant. Tournefort tells us that with-

out such assistance dates have no kernel, and are not good

food. The same has long been practised, and is continued

to this very day in the Levant, upon the Pistacia, and the Fig.

At the revival of learning, botanists were more occupied

in determining the species, and investigating the medical pro-

perties of plants, than in studying their physiology and

when after a while the subject in question was started, some
of them, as Morison, Tournefort and Pontedera, uniformly

treated with great contempt the hypothesis which has since

been established. We shall, as we proceed, advert to some
of their arguments.

About the year 1676, Sir Thomas Millington, Savilian Pro-

fessor at Oxford, is recorded to have hinted to Dr. Grew that

the use of the Stamens was probably to perfect and fertilize

the seed. Grew adopted the idea, and the great Ray ap-

proved it. Several other botanists either followed them, or

had previously conceived the same opinion, among whom
R. J. Camerarius, Professor at Tubingen towards the end

of the seventeenth century, was one of the most able and

original. Vaillant wrote an excellent oration on the subject,

which being hostile to the opinions of Tournefort, lay in ob-

scurity till published by Boerhaave. Blair and Bradley as-

sented in England, and several continental botanists imbibed

the same sentiments. Pontedera, however, at Padua, an
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university long famous, but then on the decline, and conse-

quently adverse to all new inquiry and information, in 1720

published his Ant/iologia, quite on the other side of the

question.

Linnaeus, towards the year 1732, reviewed all that had

been done before him, and clearly established the fact so long

in dispute, in his Fundamenta and Philosophia Botanica. He
determined the functions of the Stamens and Pistils, proved

these organs to be essential to every plant, and thence con-

ceived the happy idea of using them for the purpose of

systematical arrangement. In the latter point his merit was

altogether original ; in the former he made use of the dis-

coveries and remarks of others, but set them in so new and

clear a light, as in a manner to render them his own.

I have already mentioned, p. 69, the two modes by which

plants are multiplied, and have shown the important difference

between them. Propagation by seed is the only genuine

reproduction of the species, and it now remains to prove that

the essential organs of the flower are indispensably requisite

for the perfecting of the seed.

Every one must have observed that the flower of a plant

always precedes its fruit. To this the Meadow Saffi-on seems

an objection, the fruit and leaves being perfected in the spring,

the blossoms not appeai-ing till autumn ; but a due examina-

tion will readily ascertain that the seed-bud formed in autumn

is the very same which comes to maturity in the following

spring. A Pine-apple was once, very unexpectedly, men-

tioned to me as an instance of fruit being formed before the

flower, because the green fruit in that instance, as in many
others, is almost fully grown before the flowers expand. The
seeds, however, the essence of the fruit, are only in embryo

at this period, just as in the germen of an apple blossom.

It was very soon ascertained that flowers are invariably

furnished with Stamens and Pistils, either in the same indi-

vidual, or two of the same species, however defective they

may be in other parts ; of which Hippuris, the most simple

of blossoms, is a remarkable example. Few botanists indeed

had detected them in the Lemna or Duck-weed, so abundant

on the surface of still waters, and Valisneri alone for a long
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time engrossed the honour of having seen them. In our days

however they rewarded the researches of the indefatigable

Ehrhart in Germany, and, on being sought with equal acute-

ness, were found in England. Three species have been

delineated in Engl. Boi., from the discoveries of Mr. Turner

and Mr. W. Borrer. The flowers of Mosses, long; neglected

and afterwards mistaken, were faithfully delineated by Mich-

eli, carefully examined and properly understood by Linnaeus

as he rambled over the wilds of Lapland,* and at length fully

illustrated, and placed out of all uncertainty, by the justly

celebrated Hedwig. These parts indeed are still unknown

in Ferns, or at least no satisfactory explanation of them has

reached me, though the seeds and seed-vessels are sufficiently

obvious.

The existence of the parts under consideration is so incon-

trovertible in every flower around us, that Pontedera was

reduced to seek plants without stamens among the figures of

the Hortus Malabaricus ; but the plates in which he confided

are now known to be faulty in that very particular.

Plants indeed have occasionally abortive stamens in one

flower and barren pistils in another, and the Plantain-tree,

Musa, is described by Linnaeus as having five out of its six

stamens perfected in such blossoms as ripen no fruit, while

those with a fertile germen contain only a single ripe stamen,

five being ineffective. This only shows the resources, the

wisdom, and the infinite variety of the creation. When the

roots are luxuriantly prolific, the flowers are in some measure

defective, Nature relaxing as it were from her usual solici-

tude, and allowing her children to repose, and indulge in the

abundance of good things about them. But when want

threatens, she instantly takes the alarm ; all her energies are

exerted to secure the future progeny, even at the hazard of

the parent stock, and to send them abroad to colonise more

favourable situations.

Most generally the access of the pollen is not trusted to

any accidental modes of conveyance, however numerous,

* This hitherto unknown fact appears in his Tour through that country,

lately published in English, v. 1. 185.
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elaborate, and, if we may so express it, ingenious, such modes

may be ; but the Stamens are for greater security lodged in

the same flower, under the protection of the same silken veils,

or of more substantial guards, which shelter their appropriate

pistils. This is the case with the majority of our herbs and

shrubs, and even with the trees of hot countx'ies, whose

leaves, being always present, might impede the passage of the

pollen. On the contrary, the trees of cold climates have

generally separated flowers, blossoming before the leaves

come forth, and in a windy season of the year ; while those

which blossom later, as the Oak, are either peculiarly fre-

quented by insects, or, like the numerous kinds of Fir, have

leaves so little in the way, and pollen so excessively abundant,

that impregnation can scarcely fail.

The pollen and the stigma are always in perfection at the

same time, the latter commonly withering and falling ofip a little

after the anthers, though the style may remain, to become a

useful appendage to the fruit. The Viola tricolor or Pansy,

the Gratiola, the Martynia, and many plants besides, have

been observed to be furnished with a stigma gaping only at

the time the pollen is ripe. The beautiful Jacobaean Lily,

Atnaryllis Jbrmosissima, is justly described by Linn£Eus as

provided with a drop of clear liquid, which protrudes every

morning from the stigma, and about noon seems almost

ready to fall to the ground. It is however re-absorbed in the

afternoon, having received the pollen whose vapour renders

it turbid, and whose minute husks afterwards remain upon

the stigma. The same phenomenon takes place for several

successive days.

In opposition to similar facts, proving the synchronous

operation of these organs, Pontedera has, with more observa-

tion than usual, remarked that in the umbelliferous tribe the

style frequently does not appear till the anthers are fallen. But

he ought to have perceived that the stigma is previously per-

fected, and that the style grows out afterwards, in a recurved

and 'divaricated form, for the purpose of providing hooks to

the seeds. It is also observable, that in this family the seve-

ral oi-gans are sometimes brought to perfection in different

flowers at different times, so that the anthers of one may
M
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impregnate the stigmas of another whose stamens were abor-

tive, or long since withered. The same thing happens in

other instances. Linnaeus mentions the Jatropha urens as

producing flowers with stamens some weeks in general before

or after the others. Hence he obtained no seed, till he pre-

served the pollen for a month or more in paper, and scattered

it on a few stigmas then in perfection. There can be no

doubt that, in a wild state, some or other of the two kinds of

blossoms are ripe together, throughout the flowering season,

on different trees.

A similar experiment to that just mentioned was made in

1749 upon a Palm-tree at Berlin, which for want of pollen

had never brought any fruit to perfection. A branch of

barren flowers was sent by the post from Leipsic, twenty Ger-

man miles distant, and suspended over the pistils. Conse-

quently abundance of fruit was ripened, and many young
plants raised from the seeds.*

Tournefort and Pontedera supposed the pollen to be of an

excrementitious nature, and thrown off as superfluous. But

its being so curiously and distinctly organized in every plant

and producing a peculiar vapour on the accession of moisture,

shows, beyond contradiction, that it has functions to perform

after it has left the anther. The same writers conceived that

the stamens might possibly secrete something to circulate from

them to the young seeds; a hypothesis totally subverted by

every flower with separated organs, whose stamens could

circulate nothing to germens on a different branch or root;

a difficulty which the judicious Tournefort perceived, and

was candid enough to allow.

Both the conjectures just mentioned vanish before one

luminous experiment of Linnaeus, of all others the most easy

* What species of Palm was the subject of this experiment does not clearly

appear. In the original communication to Dr. Watson, printed in the preface

of Lee's Introduction to Botany, it is called Palma major foliis flabelliformihus,

which seems appropriate to Rhapis flahelliformis, Ait. Hort. Kew. ed. 1. v. 3.

473 ;
yet I^innseus, in his dissertation on this subject, expressly calls it Phoenix

dactylifera, the Date Palm, and says he had in his garden many vigorous plants

raised from a portion of the seeds above-mentioned. The great success of the

experiment, and the " fanshaped" leaves, make me rather take it for the Rhapis,

a plant not well kuown to Linneeus,
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to repeat and to understand. He removed the anthers fx'ora

a flower of Glaucium phceniceum, stripping oif the rest of that

day's blossoms. Another morning he repeated the same

practice, only sprinkling the stigma of that blossom, which

he had last deprived of its own stamens, with the pollen from

another. The flower first mutilated produced no fruit, but

the second afforded very perfect seed. " My design," says

L-innaeus, "was to prevent any one in future from believing

that the removal of the anthers from a flower was in itself cap-

able of rendering the germen abortive."

The usual proportion and situation of stamens with respect

to pistils are well worthy of notice. The former are generally

shortest in drooping flowers, longest in erect ones. The bar-

ren blossoms stand above the fertile ones in Carex, Coix,

Arum, he, that the pollen may fall on the stigmas. This is the

more remarkable, as the usual order of Nature seems in such

plants, as well indeed as in compound and even umbelliferous

flowers, to be reversed ; for the pistils are invariably central,

or internal, in every simple flower, and would therefore,

ifdrawn out into a monoecious spike, be above the stamens.

Many curious contrivances of Nature serve to bring the

anthers and stigmas together. In Gloriosa, the style is bent,

at a right angle from the very base, for this evident purpose.

In Saxifraga, and Pai'nassia, the stamens lean one or two at

a time over the stigma, retiring after they have shed their

pollen, and giving place to others; which wonderful economy

is very striking in the garden Rue, Ruta graveole?is, whose

stout and firm filaments cannot be disturbed from the posture

in which they may happen to be, and evince a spontaneous

movement unaffected by external causes. The five filaments

of the Celosia, Cock's-comb, are connected at their lower part

by a membranous web, which in moist weather is relaxed,

and the stamens spread for shelter under the concave lobes

of the corolla. When the air is dry the contraction of the

membrane brings them together, to scatter their pollen in the

centi-e of the flower. The elastic filaments of Parietaria, for

a while restrained by the calyx, as those of the lovely KalmicB

are by the minute pouches in the corolla, relieve themselves

by an elastic spring, which in botli instances serves to dash
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the pollen with great force upon the stigma. The same end
is accomplished by the curved germen of Medicago falcata,

releasing itself by a spring from the closed keel of the

flower.

But, of all flowers, that of the Barberry-bush is most worthy

the attention of a curious physiologist. In this the six sta-

mens, spreading moderately, are sheltered under the concave

tips of the petals, till some extraneous body, as the feet or

trunk of an insect in search of honey, touches the inner part

of each filament near the bottom. The irritability of that

part is such, that the filament immediately contracts there,

and consequently strikes its anther, full of pollen, against the

stigma. Any other part of the filament may be touched

without this effect, provided no concussion be given to the

whole. After a while the filament retires gradually, and may
again be stimulated ; and when each petal, with its annexed

filament, is fallen to the ground, the latter on being touched

shows as much sensibility as ever. See Tracts on Nat.

History, 165. I have never detected any sympathy between

the filaments, nor is any thing of the kind expressed in the

paper just mentioned, though Dr. Darwin, from some unac-

countable misapprehension, has quoted me to that effect. It

is still more wonderful that the celebrated Bonnet, as

stated in Senebier's Physiologie Vegetale, v. 5. 105, should

have observed this phenomenon in the Barberry so very in-

accurately, as to compare it to the relaxation of a spring, and

that the ingenious Senebier himself, in quoting me, p. 103,

for having ascertained the lower part only of each filament

to be irritable, should express himself as follows. " It has

not yet been proved that the movement of the stamens is at-

tended with the contraction of the filaments ; which never-

theless was the first proof necessary to have been given in

order to ascertain their irritability; it is not even yet well

known which is the irritable part of the filaments, and

whether it be only their base, as Smith has had the address

to discover." In answer to which I need only request any

one to read the above account, or the more ample detail in

my original paper, and above all, to examine a Barberry-

blossom for himself; and if any doubts remain concerning
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the existence of vegetable irritability, let him read Senebier's

whole chapter intended to disprove it, where that candid

philosopher, while he expresses his own doubts, has brought

together every thing in its favour. Among the whole of his

facts nothing is more decisive than the remarks of Coulomb
and Van Marum on the Euphorbia, whose milky juices flow

so copiously from a wound, in consequence of the evident

irritability of their vessels ; but when the life of the plant is

destroyed by electricity, all the flowing is at an end. It is

superfluous to add any thing on this subject, and I return to

that of the impregnation of flowers.

I have already mentioned that any moisture causes the

pollen to explode, consequently its purpose is liable to be

frustrated by rain or heavy dews. Linnaeus observes that

husbandmen find their crops of rye to suffer more from this

cause than barley, because in the latter the anthers are

more protected by the husks; and the Juniper berries are

sparingly, or not at all, produced in Sweden when the

flowering season has been wet. The same great observer

also remarks, what yearly experience confirms, that Cherry-

trees are more certainly fruitful than Pear-trees, because in

the former the opening of the anthers is, in each blossom,

much more px'ogressive, so that a longer period elapses for

the accomplishment of the fertilization of the germen, and

there is consequently less chance of its being hindered by a

few showers.

To guard against the hurtful influence of nocturnal dews

or drenching rains, most flowers either fold their petals

together, or hang down their heads, when the sun does not

shine; by which, their internal organs are sheltered. In

some which always droop, as the Snowdrop, Galanthus, and

Snowflake, Leucojum, the Fritillary, the Crown Imperial,

various species of Campanula, and others, while the over-

shadowing corolla keeps off" rain, the air has free access

underneath to blow the pollen to the stigma. Nor is this

drooping caused by the weight of the blossoms, for the fruit

in most of them is much heavier, and yet stands erect on

the very same stalk. The papilionaceous flowers in general

spread their wings in fine weather, admitting the sun and



166 PROTECTION OF THE POLLEN.

air to the parts within ; whereas many of them not only

close their petals at night, but also derive additional protec-

tion from the green leaves of the plant folding closely about

them. Convolvulus arvensis, Anagallis arvensisy Callendula

pluvialis, and many others, are well known to shut up their

Howers against the approach of rain ; whence the Anagallis has

been called the Poor Man's Weather-glass. It has been observ-

ed by Linnoeus that flowers lose this fine sensibility, either after

the anthers have performed their office, or when deprived

of them artificially; nor do I doubt the fact. I have had

reason to think that, during a long continuance of wet, the

sensibility of the Anagallis is sometimes exhausted; and it

is evident that very sudden thunder-showei-s often take such

flowers by surprise, the previous state of the atmosphere not

having been such as to give them due warning.

That parts of vegetables not only lose their irritability, but

even their vital principle, in consequence of having accom-

plished the ends of their being, appears from an experiment

of Linngeus upon Hemp. This is a dioecious plant, see

p. 134, and Linnaeus kept several fertile-flowered individuals

in separate apartments from the barren ones, in order to try

whether they could perfect their seeds without the aid of

pollen. Some few however remained with the barren-

flowered plants, and these ripened seed in due time, their

stigmas having faded and withered soon after they had

received the pollen. On the contrary, the stigmas which

had been out of its reach continued green and vigoi'ous, nor

did they begin to fade till they had thus lasted for a very

long while. Since I read the history of this experiment,

I have found it easy, in many plants, to tell, by the appearance

of the stigma, whether the seed be fertilized or not. The
above experiment is the moi'e important as the Abbe
Spallanzani has recorded one made by himself upon the

same species of plant, with a contrary result. But as he

has said nothing of the appearance of the stigmas, his experi-

ment must yield to that of Linnaeus, in point of accuracy

;

and even if his account be otherwise correct, the result is

easily explained. Hemp, Spinach, some Nettles, &c.,

naturally dioecious, are occasionally not completely so, a iew
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latent barren or fertile flowers being frequently found among
those of the other sort, by which provision is made against

accidents, and the perfecting of a few seeds, at any rate,

secured.

In general, germens whose stigmas have not received the

pollen wither away without swelling at all; but some grow

to a considerable size, and in such the substance of the seed,

its skin, and even its cotyledons, are often to be found, the

embryo only being wanting. In a Melon or Cucumber it is

common to find, among numerous perfect seeds, many mere

unimpregnated husks. In tl)e magnificent Cycas revoluta

which bore fruit at the late bishop of Winchestei''s, and of

which a history with plates is given in the sixth volume of

the Linnaean Society's Transactions, I found the drupa and

all its contents apparently perfeet
j
except that there was only

a minute cavity where the embryo should have been, in con-

sequence of the want of another tree with stamens, which was

not to be found perhaps nearer than Japan. Gardeners

formerly attempted to assist Nature by stripping off the

barren flowers of Melons and Cucumbers, which having no

germen, they found could not come to fruit, and were there-

fore, as they supposed, an unnecessary encumbrance to the

constitution of the parent plant. But finding that, by such

a practice, they obtained no fruit at all, they soon learned

the wiser method of admitting air as often as possible to the

flowering plants, for the purpose of blowing the pollen from

one blossom to the other, and even to gather the barren kind,

and place it over that destined to bear fruit.

The economy of various aquatic plants throws great light

upon the subject before us. Different species Potamogeton,

Muppia maritima, and others, float entirely under water, often

at some considerable depth, till the flowering season arrives,

when they rise near the surface, and throw up their flowering

spikes above it, sinking afterwards to ripen and sow their

seeds at the bottom. Nyynphoea alba is very truly described

by Linnaeus in his Flora Suecica, as closing its flowers in the

afternoon, and laying them down upon the surface of the water

till morning, when it raises and expands them, often, in a bright

day, to several inches above the water. To this I can speak from

/
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my own knowledge, and it is confirmed by the history given

by Theophrastus his Lotus, which, according to all appear-

ance, is the Nymph(sa Lotus of Linnaeus. " This," says he,

"as well as the Cyamus, bears its fruit in a head. The flower

is white, consisting of many crowded leaves about as broad

as those of a lily. These leaves at sunset fold themselves

together, covering the head (or seed-vessel). At sunrise they

expand, and rise above the water. This they continue till

the head is perfected, and the flowers fall off." So far Theo-

phrastus writes as of his own knowledge; he continues as

follows :
" It is reported that in the Euphrates the head and

flowers keep sinking till midnight, when they are so deep in

the water as to be out of reach of the hand, but towards morn-

ing they return, and still more as the day advances. At sunrise

they are already above the surface, with the flower expanded

;

afterwards they rise high above the water." Pliny repeats

the same account; and Prosper Alpinus, whose purpose is

to prove the Lotus of Theophrastus not different from the

common Nymphcea, in which, as far as genus is concerned, he

is correct, has the following remarkable passage :
" The cele-

brated stories of the Lotus turning to the sun, closing its

flowers and sinking under water at night, and rising again in

the morning, are conformable to what everybody has observed

in the Ny-mphcsa"

I have been the more particular in the above quotations,

because the veracity of Theophrastus has lately been some-

what rudely impeached, on very questionable authority.

For my own part, I think what we see of the Nymphcea in

England is sufiicient to render the above account highly

probable in a country where the sun has so much more

power, even if it did not come from the most faithful and

philosophical botanist of antiquity, and I have always with

confidence cited it on his authority. The reader, however,

will perceive that the only important circumstance for our

purpose is the closing of the flowers at night, which is suffi-

ciently well established.

But the most memorable of aquatic plants is the Valisneria

spiralis, well figured and described by Micheli, Nov. Gen. t.

10, which grows at the bottoms of ditches in Italy. In this,



ASSISTANCE OF INSECTS IN IMPREGNATION. 169

the fertile flowers stand on long spiral stalks, and these by

uncoiling elevate them to the surface of the water, where the

calyx expands in the open air. In the mean while, plenty of

barren flowers are produced on a distinct root, on short

straight stalks, from which they rise like little separate white

bubbles, suddenly expanding when they reach the surface,

and floating about in such abundance as to cover it entirely.

Thus their pollen is scattered over the stigmas of the first-

mentioned blossoms, whose stalks soon afterwards resume

their spiral figure, and the fruit comes to maturity at the

bottom of the water. All this Micheli has described, with-

out being aware of its final purpose ; so different is it to ob-

serve and to reason !

Some aquatic vegetables, which blossom under water,

seem to have a peculiar kind of glutinous pollen, destined to

perform its office in that situation, as Chara ; as well as the

FucMS and Conferva tribe; but of the real nature of the fruc-

tification of these last we can at present only form analogical

conjectures.

The fertilization of the Fig is accomplished in a striking

manner by insects, as is that of the real Sycamore, Ficus Sy-

camorus. In this genus the green fruit is a hollow common
calyx, or rather receptacle, lined with various flowers, seldom

both barren and fertile in the same fig. This receptacle has

only a very small orifice at the summit. The seeds there-

fore would not in general be perfected, were it not for cer-

tain minute flies of the genus Cynips, continually fluttering

from one fig to the other, all covered with pollen, and de-

positing their eggs within the cavity.

A very curious observation is recorded by Schreber and

Willdenow concerning the Aristolochia Clematitis. The sta-o
mens and pistils of this flower are enclosed in its globular

base, the anthers being under the stigma, and by no means
commodiously situated for conveying their pollen to it.

This therefore is accomplished by an insect, the Tipula pen-

hicornis, which enters the flower by the tubular part. But
that part being thickly lined with inflexed hairs, though the fly

enters easily, its return is totally impeded, till the corolla

fades, when the hairs lie flat against the sides, and allow the
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captive to escape. In the mean while the insect, continually

struggling for liberty, and pacing his prison round and

round, has brushed the pollen about the stigma. I do not

doubt the accuracy of this account, though I have never

caught the imprisoned Tipula* Indeed I have never seen

any fruit formed by this plant. Probably for want of some

insect adapted to the same purpose in its own country, the

American Ar-istolochia Sipho, though it flowers plentifully,

rarely forms fruit in our gardens. That it sometimes does,

I have been informed by the late Lady Amelia Hume, since

the first edition of this work was published.

The ways in which insects serve the same purpose are in-

numerable. These active little beings are peculiarly busy

about flowers in bright sunny weather, when every blossom

is expanded, the pollen in perfection, and all the powers of

vegetation in their greatest vigour. Then we see the rough

sides and legs of the bee, laden with the golden dust, which

it shakes off, and collects anew, in its visits to the honeyed

stores inviting it on every side. All nature is then alive, and

a thousand wise ends are accomplished by innumerable

means that " seeing we perceive not ;" for though in the abun-

dance of creation there seems to be a waste, yet in proportion

as we understand the subject, we find the more reason to

conclude that nothing is made in vain.

Chap. XXI.

—

On the Diseases of Plants, particularly as

illustrative of their Vital Principle.

The diseases of Vegetables serve in many instances to prove

their vitality, and to illustrate the nature of their constitu-

tion.

Plants are subject to Gangrene or Sphacelus, especially

the more succulent kinds, of which a very curious account,

* Dr. Lamb of Newbury sent me specimens of the flowers, with the insect

enclosed, from the Oxford garden, where they were discovered by a young f;flx-

dener,—August, 1813
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concerning the Cactus coccinellifer, Indian Fig, or Nopal,

extremely to our present purpose, is given by M. Thiery Dfe

Menonville, in his work on the culture of the Nopal as the

food of the Cochineal insect. This writer travelled many

years since, through the Spanish settlements in South

America, chiefly noted for the cultivation of this precious

insect, on purpose to transport it clandestinely to some of the

French islands. Such were the supineness and ignorance

of the Spaniards, that he succeeded in conveying, not only

the living insects, but the bulky plant necessai-y for their

sustenance, notwithstanding severe edicts to the contrary.

He had attended previously to the management of the Nopal,

and made his remarks on the diseases to which it is liable.

Of these the Gangrene is extremely frequent in the true

Nopal of Mexico, beginning by a black spot, which spreads

till the whole leaf or branch rots off, or the shrub dies. But

the same kind of plant is often affected with a much more

serious disease, called by Thiery " la dissolution." This

seems to be a sudden decay of the vital principle, like that

produced in animals by lightning or strong electricity. In

an hour's time, from some unknown cause, a joint, a whole

branch, or sometimes an entire plant of the Nopal, changes

from apparent health to a state of putrefaction or dis-

solution. One minute its surface is verdant and shining

;

the next it turns yellow, and all its brilliancy is gone. On
cutting into its substance, the inside is found to have lost all

cohesion, being quite rotten. The only remedy in this case

is speedy amputation below the diseased part. Sometimes

the force of the vital principle makes a stand, as it were,

against the encroaching disease, and throws off the infected

joint or branch. Such is the account given by Thiery,

which evinces a power in vegetables precisely adequate to

that of the animal constitution, by which an injured or dis-

eased part is, by an effort of Nature, thrown off to preserve

the rest.

Nor need we travel to Mexico to find examples of this.

Every deciduous tree or shrub exhibits the very same phe-

nomenon ; for the fall of their decaying foliage in autumn,

leaving the branches and young buds vigorous and healthy,
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can be explained in no other way. Yet Du Hamel laboured

in vain to account for the fall of the leaf ;* nor is it wonder-

ful that he or any body else, who endeavours to explain the

physiology of vegetables or of animals according to one

principle only, whether it be mechanical or chemical, should

entirely fail. To consider the fall of leaves in autumn as a

sloughing, or casting off diseased or worn out parts, seems so

simple and evident, as to be hardly worth insisting upon.

Yet I find myself anticipated in this theory by one physio-

logist only, named Vrolick, cited by Willdenow, in his Prin-

ciples of Botany, p. 304, though several learned speculations

to no purpose are extant on the subject. It is but just, how-

ever, that I should relate what led me to consider the matter

with any attention. My friend the late Mr. Fairbairn of

Chelsea garden long ago remarked to me, that when he had

occasion to transplant any tree or shrub whilst in leaf, he

could soon judge of its success by the ease with which its

leaves were detached. The consequence of such treatment

is more or less injury to the health of the plant, as will first

appear by the drooping of the leaves, most of which will

probably die, and the decay will generally be extended to

the younger more delicate twigs. The exact progress of

this decay may speedily be known, by the leaves of those

branches which are irrecoverably dying or dead, remaining

firmly attached, so as not to be pulled off without a force

sufficient to bring away the bark or buds along with them;

whereas the leaves of parts that have received no material

injury, and where the vital energy acts with due power, either

fall off spontaneously, or are detached by the slightest touch.

Plants of hot countries, kept in our stoves, exhibit the same

phenomenon when transplanted or otherwise injured, even

though not naturally deciduous.

So when fruits are thoroughly ripened, they become with

respect to the parent plant, dead substances, and, however

strongly attached before, are then thrown off as extx-aneous

bodies. Their stalks fade or wither, though the life of the

adjoining branch continues unimpaired, and a line of separa-

* See Phys. dcs Arbres, v, 1. 127.
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tion is soon drawn. In a poor soil, or unfavourable climate, a

bunch or spike which should naturally consist ofa considerable

number of flowers, bears perhaps not half so many. Its upper

part very early withers, the vital principle ceases to act at the

point beyond which it could not continue to act with effect,

and all its energy is directed to perfect what lies within the

compass of its resources. This is evident in Lathyrus odoratus,

the Sweet Pea of our gardens, a native of a very hot climate,

at the summits of whose flower-stalks are generally found

the rudiments of one or more flowers, not attempted to be

perfected. So also the first Barley sown on the sandy heaths

of Norfolk, and indeed too many a following crop, bears very

few grains in an ear ; for the same meagre supply of nourish-

ment, bestowed equally on a numerous spike of blossoms,

would infallibly starve them all. In like manner one seed

only is usually perfected in the best wild Arabian Coffee,

known by its round form; while the West Indian plantation

Coffee has two in each berry, both consequently flattened on

one side. The former grows in barren open places, in situ-

ations sufficiently favourable for the impregnation of its

blossoms, but far less so for the perfecting of much seed

;

while the latter, well supplied with manure and moisture, is

enabled to bring every germ to maturity.

Very strange effects are often produced upon plants by

the attacks of insects, whence the various kinds of Galls

derive their origin. These are occasioned by the punctures

of those little animals, chiefly of the Hymenoptera order,

and of the genus Cynips, in some vigorous part of the plant,

as the leaves, leaf-stalks, young stem or branches, and some-

times the calyx or germen. The parent insect deposits its

egg there, which is soon hatched ; and in consequence of the

perpetual irritation occasioned by the young maggot, feeding

on the juices of the plant, the part where it is lodged acquires

a morbid degree of luxuriance, frequently swelling to an

immoderate size, and assuming the most extraordinary and

whimsical shapes. This often happens to the shrubby species

of Hawkweed, Hieracium Sabaudum, and iimbellatum, whose

stems in consequence swell into oval knots. Several differ-

ent kinds of Galls are borne by the Oak, as those light



174 DISEASES OF THE SKIN.

spongy bodies, as big as walnuts, vulgarly named Oak apples

;

a red juicy berry-like excrescence on its leaves ; and the very

astringent Galls brought from the Levant, for the purposes

of dyeing and making ink, which last are produced by a

species of Quercus different from either of our own. The
common Dog-rose frequently bears large moss-like balls, in

whose internal parts numerous maggots are always to be

found, till they become the winged Cynips Roscb, and eat

their way out. Many of our Willows bear round excres-

cences, as large as peas, on their leaves; and I remember to

have been very much astonished in Provence at a fine branch-

ed production on the Willows in winter, which appeared

like a tufted Lichen, but proved on examination a real Gall.

Indeed our Salix Helix, is called Rose Willow from its

bearing no less remarkable an excrescence, like a rose, at

the ends of some of its branches, in consequence of the

puncture of an insect; and these are in like manner durable,

though the proper leaves fall. The Mastic-tree, Pistachia

Lentiscus, is often laden, in the south of Europe, with large

red hollow finger-like bodies, swarming internally with small

insects, the Aphis Pistachice of Linnasus. The young shoots

of Salvia pomifera, S. triloba, and even S. officinalis, in con-

sequence of the attacks probably of some Cynips, swell into

large juicy balls, very like apples, and even crowned with

rudiments of leaves resembling the calyx of that fruit. These

are esteemed in the Levant for their aromatic and acid

flavour, especially when prepared with sugar.

It may be remarked that all the excrescences above-men-

tioned are generally more acid than the rest of the plant

that bears them, and also greatly inclined to turn red. The
acid they contain is partly acetous, but more of the astrin-

gent kind.

The diseases of the skin, to which many vegetables

are subject, are less easily understood than the foregoing.

Besides one kind of Honey-dew, already mentioned, p. 92,

something like leprosy may be observed in Tragopogon

major, which, as I have been informed by an accurate

observer, does not injure the seed, nor infect the progeny.

The stem of Shepherd's Purse is occasionally swelled, and a
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white cream-like crust, afterwards powdery, ensues.* The
White Garden Rose, Rosa alba, produces, in like manner,

an orange-coloured powder. It proves very difficult, in

many cases, to judge whether such appearances proceed from

a primary disease in the plant, arising from unseasonable

cold or wet, or are owing to the baneful stimulus of parasiti-

cal fungi irritating the vital principle, like the young pro-

geny of insects as above related. Sir Joseph Banks has, with

great care and sagacity, traced the progress of the Blight in

Corn, Uredo frumenti, and given a complete history of the

minute fungus which causes that appearance. See Annals of

Botany, v. 2. 31, t. 3, 4. Under the inspection of this emi-

nent promoter of science, Mr. Francis Bauer made micro-

scopical drawings of many similarfungi infecting the herbage

and seeds of several plants, but he has decided that the black

swelling of the seed of corn, called by the French Ergot,

though not well distinguished from other appearances by the

generality ofour agricultural writers, is indubitably a morbid

swelling of the seed, and not in any way connected with the

growth of a fungus. The anthers of certain plants often

exhibit a similar disease, swelling, and producing an inor-

dinate quantity of dark purplish powder instead of true pol-

len, as happens in Silene inflata, and the white Lychnis dioica,

whose petals are, not uncommonly, stained all over with this

powder. Our knowledge on all these subjects is yet in its

infancy; but it is to be hoped, now the pursuits of agricultui'e

and of philosophical botany begin to be, in some distinguished

instances, united, such examples will be followed, and science

directed to one of its best ends, that of improving useful arts.

And hei'e I cannot but mention the experiments continually

going on under the inspection of the ingenious Mr. Knight,

of fertilizing the germen of one species or variety with the

pollen of another nearly akin, as in apples, garden peas, &c.,

by which, judiciously managed, the advantages of different

kinds are combined. By the same means Linnaeus obtained

intermediate species or varieties of several plants; and if

any thing were wanting to confirm his theory respecting

• Uredo Candida, Pers. Spi. 223. U. thlaspeos, Sowerh. Fung. t. 340.
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the Stamens and pistils, this alone would place it out of all

uncertainty.

Chap. XXII.—Of the Systematical Arrangement of Plants.—
Natural* and Artificial Methods.— Genera, Species, and
Varieties.—Nomenclature.

The foregoing chapters have sufficiently explained the parts

of plants, and the leading diflFerences in their conformation,

for us now to proceed to the Systematical portion of our sub-

ject. In this, when properly understood and studied, there

is no less exercise for the mind, no less employment for its

observation and admiration, than in physiological or anato-

mical inquiries ; nor are the organs of vegetables, when con-

sidered only as instruments of classification and discrimina-

tion, less conspicuous for beauty, fitness, and infinite variety

of contrivance, than under any other point of view. The
wisdom of an Infinite Superintending Mind is displayed

thi'oughout Nature, in whatever way we contemplate her

productions.

When we take into consideration the multitude of species

which compose the vegetable kingdom, even in any one coun-

try or climate, it is obvious that some arrangement, some

regular mode of naming and distinguishing them, must be

very desirable, and even necessary, for retaining them in our

own memory, or for communicating to others any thing con-

cerning them. Yet the ancients have scarcely used any fur-

ther classification of plants than the vague and superficial

division into trees, shrubs, and herbs, except a consideration

of their places of growth, and also of their qualities. The

earlier botanists among the moderns almost inevitably fell

into some rude arrangement of the objects of their study, and

distributed them under the heads of Grasses, Bulbous

plants, Medicinal or Eatable plants, &c., in which their suc-

cessors made several improvements, but it is not worth while

to contemplate them.

* The subject of the Natural Jlethod will be more amply treated in a sepa-

rate Chapter.

—

Ed,
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The science of Botanical Arrangement first assumed a

regular form under the auspices of Conrad Gesner and Caesal-

pinus, who, independent of each other, without any mutual

communication, both conceived the idea of a regular classi-

fication of plants, by means of the parts of fructification alone,

to which the very existence of Botany as a science is owing.

The first of these has left us scattered hints only, in various

letters, communicated to the world after his premature death

in 1565: the latter published a system, founded on the fruit,

except the primary division into trees and herbs, in a quarto

volume printed at Florence in 1583. This work Linnaeus

studied with great care, as appears from the many notes and

marked passages in his own copy now before me. Hence he

adopted his ideas of the supposed origin of the calyx, corolla,

stamens, and pistils, from the outer bark, inner bark, wood,

and pith, which are now pi'oved to be erroneous. In his

own Classes Plantarum he has drawn out a regular plan of

the system of Ceesalpinus, the chief principles of which are

the following

:

1. Whether the embryo be at the summit or base of the

seed.

2. Whether the germen be superior or inferior.

3. Seeds 1, 2, 3, 4, or numerous.

4. Seed-vessels 1, 2, 3, 4, &c.

The work of Caesalpinus, though full of information, was

too deep to be of common use, and excited but little atten-

tion. A century afterwards Morison, Professor of Botany

at Oxford, improved somewhat upon the ideas of the last-

mentioned writer, but has been justly blamed for passing over

in silence the source of his own information. Ray, the great

English naturalist, formed a considerably different system

upon the fruit, as did Hermann, Professor at Leyden, and

the great Boerhaave : but in these last there is little origin-

ality.

Rivinus, Ruppius and Ludwig in Germany proposed to

arrange plants by the various forms of their Corolla, as did

Tournefort the illustrious French botanist, whose system is

N



178 METHODS OF TOURNEFORT AND MAGNOL.

by far the best of the kind ; and this having been more

celebrated than most others, I shall give a sketch of its plan.

In the first place we meet with the old but highly unphi-

losophical division into Herbs and Trees, each of which sec-

tions is subdivided into those with a Corolla and those without.

The trees with a Corolla are again distributed into such as

have one or many petals, and those regular or irregular.

—

Herbs with a Corolla have that part either compound (as the

Dandelion, Thistle and Daisy), or simple; the latter being

either of one or many petals, and in either case regular or

irregular. We come at last to the final sections, or classes,

of the Tournefortian system. Herbs with a simple, mono-

petalous, regular corolla are either bell-shaped or funnel-

shaped ; those with an irregular one either anomalous or

labiate. Herbs with a simple, polypetalous, regular corolla

are either cruciform, I'osaceous, umbellate, pink-like or lili-

aceous ; those with an irregular one, papilionaceous or

anomalous. The subdivisions of the classes are founded on

the fruit.

It is easy to perceive that a system of this kind can never

provide for all the forms of corolla which may be discovered

after its first contrivance ; and therefore the celebrated Dr.

Garden, who studied by it, assured me, that when he

attempted to reduce the American plants to Tournefort's

classes, he found them so untractable, that, after attempting

in vain to correct or augment the system, he should probably

have given up the science in despair, had not the works of

Linnaeus fallen in his way.

Magnol, Professor at Montpellier, and even Linnaeus him-

self, formed schemes of arranging plants by the calyx, or

rather by the floral integuments taken collectively, which

nobody has followed.

All preceding systems, and all controversies respecting

their superior merits, were laid aside, as soon as the famous

Linnaean method of classification, founded on the Stamens

and Pistils, became known in the botanical world. Linnaus,

after proving these organs to be the most essential of all to

' the very being of a plant, first conceived the fortunate idea

of rendering them subservient to the purposes of methodical
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arrangement, taking into consideration their number, situa-

tion and proportion. How these principles are applied, we
shall presently explain ; but some previous observations are

necessary.

Linnaeus first made a distinction between a natural and

an artificial method of botanical arrangement. His prede-

cessors probably conceived their own systems to be each most

consonant with the order of Nature, as well as most com-

modious for use, and it was reserved for him to perceive and

to explain that these were two very distinct things.

The most superficial observer must perceive something of

the classification of Nature. The Grasses, Umbelliferous

plants. Mosses, Sea-weeds, Ferns, Liliaceous plants, Orchises,

Compound flowers, each constitute a family strikingly similar

in form and qualities among themselves, and no less evidently

distinct from all others. If the whole vegetable kingdom

could with equal facility be distributed into tribes or classes,

the study of Botany on such a plan would be no less easy

than satisfactory. But as we proceed in this path, we soon

find ourselves in a labyrinth. The natural orders and fami-

lies of plants, so far from being connected in a regular series,

approach one another by so many points, as to bewilder

instead of directing us. We may seize some striking com-

binations and analogies; but the farther we proceed, the

more we become sensible that, even if we had the whole vege-

table world before us at one view, our knowledge must be

imperfect, and that our " genius" is certainly not " equal to

the Majesty of Nature." Nevertheless Linnaeus, and all true

philosophical botanists, since the first mention of the natural

affinities of plants, have ever considered them as the most

important and interesting branch, or rather the fundamental

part, of systematical botany. Without them the science is

truly a study of words, contributing nothing to enlarge, little

worthy to exercise, a rational mind. Linnaeus therefore

suggests a scheme which he modestly calls Fragments of a

Natural Method. This formed the subject of his occasional

contemplation ; but he daily and hourly studied the principles

of natural affinities among plants, conscious that no true know-

ledge of their distinctions any more than of their qualities,
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could be obtained without; of which important truth he

was not only the earliest, but ever the most strenuous

assertor.

In the mean while, however, Linnaeus, well aware that awa^MmZ

classification was scarcely ever to be completely discovered,

and that if discovered it would probably be too difficult for

common use, contrived an artificial system, by which plants

might conveniently be arranged, like words in a dictionary,

so as to be most readily found. If all the words of a language

could be disposed according to their abstract derivations, or

grammatical affinities, such a performance might be very

instructive to a philosopher, but would prove of little service

to a young scholar ; nor has it ever been mentioned as any

objection to the use of a dictionary, that words of very dif-

ferent meanings, if formed of nearly the same letters, often

stand together. The Method of Linnaeus, therefore, is just

such a dictionary in Botany, while his Philosophia Botanica

is the gi'ammar, and his other works contain the history, and

even the poetry of the science.

But before we give a detail of his artificial system, we must

first see how this great man fixed the fundamental principles

of botanical science. Nor are these principles confined to

botany, though they originated in that study. The Linnasan

style of discriminating plants has been extended by himself

and others to animals, and even fossils; and his admirable

principles of nomenclature are applied with great advantage

even to chemistry itself, now become so vast and accurate a

science.

Independently of all general methods of classification,

whether natural or artificial, plants, as well as animals, are

distinguished into Genera,* Species, and Varieties.

By Species are understood so many individuals, or, among
the generality of animals, so many pairs, as are presumed to

have been formed at the creation, and have been perpetuated

* Our scientific language in English is not sufficiently perfect to afford a

plural for genus, and we are therefore obliged to adopt the Latin one, genera,

though it exposes us sometimes to the horrors of hearing of " a new genera" of

plants.
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«ver since ; foi" though some animals appear to have been

exterminated, we have no reason to suspect any new species

has been produced; neither have we cause to suppose any

species of plant has been lost, nor any new one permanently

established, since their first formation, notwithstanding the

speculations of some philosophers. We frequently indeed

see new Varieties, by which word is understood a variation

in an established species ; but such are imperfectly, or for a

hmited time, if at all, perpetuated in the offspring.

A Genus comprehends one or more species, so essentially

different in formation, nature, and often many adventitious

qualities from other plants, as to constitute a distinct family or

kind, no less permanent, and founded in the immutable laws

of the creation, than the different species of such a genus.

Thus in the animal kingdom, a horse, ass and zebra form

thrpe species of a very distinct genus, marked, not only by its

general habit or aspect, its uses and qualities, but also by

essential characters in its teeth, hoofs, and internal constitu-

tion. The lion, tiger, leopard, panther, lynx, cat, &c., also

compose another sufficiently obvious and natural genus, and

the numerous herd of monkeys, apes and baboons, a third.

The hippopotamus is, as far as we know, a solitary species of

a most distinct and striking genus ; and the elephant has, till

lately, been thought to stand alone in another.

So among vegetables, the various species of rose compose a

beautiful genus, known to every one who ever looked at a

plant, merely by a certain combination of ideas, but essenti-

ally distinguished, as we shall hereafter find, by clear and

decisive characters. The species of Iris form also a numerous

genus, and the Willows another; while the curious Epime-

dium alpinum is too singular and distinct to be associated

with any known plant besides, and constitutes a genus by
itself,* as well as the Adoxa and Linncea.

The fii'st great and successful attempt to define the genera

of plants was made by Tournefort, and in this his transcen-

dent merit will ever be conspicuous, though his system of

* Prof. De Candolle has a new Persian species, E. pinnatum, in his Syst.

Veget. 2. 29, (and Dr. Hooker another, E. hexandrum, from the N.W. coast of

America, published in his Flora Boreali-Americana, v. 1. t. 13. Ed.)
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arrangement should be entirely forgotten. Not that he has

excelled in verbal definitions, nor built all his genera on sure

foundations ; but his figures, and his enumerations of species

under each genus, show the clearness of his conceptions, and

rank him as the father of this branch of botany.

Linnseus first insisted on generic characters being exclu-

sively taken from the seven parts of fructification, and he

demonstrated these to be sufficient for all the plants that can

be discovered. He also laid it down as a maxim, that all

genera are as much founded in nature as the species which

compose them; and hence follows one of the most just and

valuable of all his principles, that a genus should furnish a

character, not a character form a genus ; or, in other words,

that a certain coincidence of structure, habit, and perhaps

qualities, among a number of plants, should strike the judg-

ment of a botanist, before he fixes on one or more technical

characters, by which to stamp and define such plants as one

natural genus. Thus the Hemerocallis ccerulea and alba,

though hitherto referred by all botanists to that genus, are

so very different from the other species in habit, that a

discriminative character might with confidence be expected

in some part or other of their fructification, and such a

character is accordingly found in the winged seeds. Yet

in the natural genera of Arenaria and Spergula, winged or

bordered seeds are so far from indicating a distinct genus,

that they are found insufficient to constitute even a specific

character. So Blandfordia, Suppl.f. 148, is well distinguished

from Aletris, with which some botanists have confounded it,

by its hairy seeds; but the same circumstance will not justify

ns in separating a few species from Cotivolvulus, which are

attached to that genus by stronger ties of another kind.

Some genera are obvious and indubitable both in habit

and character, as Quercus, Rosa, Euphorbia, Begonia, and

Sarracenia ; others are obvious, but their character extremely

difficult to define, as Valeriana. The greatest difficulty lies

in distinguishing genera that belong to such very natural

orders as the Grasses and Umbelliferous plants : and the

ablest botanists differ about the best guides in these two

particular cases. Yet other orders, equally natural, sometimes
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afford very excellent generic differences, like that to which

JRosa, Rubus, Fragaria, &c., belong ; and even in the Papili-

onaceous plants with ten distinct stamens, a tribe hitherto

judged inextricable, a regular examination on scientific prin-

ciples has led to the discovery of very natural well-defined

genera. See Annals of Botany, v. 1. 301. I have in a

preceding chapter hinted that the Umbelliferous plants

seem to me very capable of being well discriminated by their

seeds, and other botanists have held the same opinion : but

the parts of the flower must also be taken into account. See

Enffl. Fl. V. 2.

But though I feel convinced, as far as my experience goes,

that genera are really founded in nature, I am far from asserting

that Linnaeus, or any other writer, has succeeded in fixing all

their just limits. This deep and important branch of natural

science requires the union of various talents. Many persons

who can perceive a genus cannot define it ; nor do acuteness

of perception, solidity of judgment, and perspicuity of

expression, always meet in the same person. Those who

excel in this department are named by Linnaeus, Phil. Bot.

sect. 152, theoretical botanists ; those who study only species

and varieties, practical ones.

In methodical arrangement, whether natural or artificial,

every thing must give way to generic distinctions. A natural

system which should separate the species of a good genus,

would, by that very test alone, prove entirely worthless;

and if such a defect be sometimes unavoidable in an artificial

one, contrivances must be adopted to remedy it ; of which

Linnaeus has set us the example, as will hereafter be explained.

Generic characters are reckoned by LinntEUS of three kinds,

the factitious, the essential, and the natural, all founded on

the fructification alone, and not on the inflorescence, nor

any other part.

The first of these serves only to discriminate genera

that happen to come together in the same artificial order

or section ; the second, to distinguish a particular genus, by

one striking mark, from all of the same natural order, and

consequently from all other plants ; and the third comprehends

every possible mark common to all the species of one genus.
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The factitious character can never stand alone, but may
sometimes, commodiously enough, be added to more essential

distinctions, as the insertion of the petals in Agrimonia,

indicating the Natural Order to which the plant belongs,

which character, though essential to that order, here becomes

factitious.

LinnsEus very much altered his notions of the essential

character after he had published his PMlosophia Botanica,

whence the above definitions are taken. Instead of confining

it to one mark or idea, he, in his Systema Vegetabilium, makes

it comprehend all the distinctions requisite to discriminate

each genus from every other in the system, only avoiding a

repetition at every step of the characters of the artificial class

and order, which stand at the top of each page, and are

not always essential to the character of the genus. This is

the kind of generic character now universally adopted, and

indeed the only one in common use. The learned Jussieu

has given it the sanction of his approbation and adoption,

as far as its plan is concerned, throughout his immortal

work, subjoining in a different type such characters and

remarks as belong to the habit, or refer to other circum-

stances. For my own part, I profess to retain, not only the

plan, but the very words of Linnasus, unless I find them

erroneous, copying nothing without examination, but altering

with a very sparing hand, and leaving much for future

inquiry. I cannot blame my predecessors for implicitly

copying the Linnagan characters, nor should I have been the

first among the English writers to set a contrary example,

had I not fortunately been furnished with peculiar materials

for the purpose.

The beauty and perfection of these essential generic char-

acters consist in perspicuity, and a clear concise style of con-

trasting them with each other. All feebleness, all superfluity,

should be avoided by those who are competent to the purpose,

and those who are not should decline the task. Comparative

words, as long or short, without any scale of comparison, are

among the grossest, though most common, faults in such

compositions.

The natural character seems to have been, at one time,
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what Linnaeus most esteemed. It is what he has used through-

out his Genera Plantarum, a work now superseded by the

essential characters in his Systema Vegetabilium and therefore

in some measure laid aside. The disadvantages of the

natural character are, that it does not particularly express,

nor direct the mind to, the most important marks, and that

it can accord only with such species of the genus as are known

to the author, being therefore necessarily imperfect. This

kind of character is, however, admirable for the illustration

of any difficult Natural Order. Mr. Ker's elucidations of the

Ensatce, Sword-leaved plants, Annals of Botany, v. 1. 219,

and Curt. Mag., see also Suppl.f. 151— 153, afford excellent

specimens of it, serving as a store of facts and observations

for following systematical writers.

Specific characters should be constructed on similar

principles to the generic ones, as far as regards certainty,

clearness and conciseness. The genus being first well defined

we are to seek for characters, not mentioned among the

generic marks, for distinguishing the species. A specific

difference for a solitary species of any genus, is therefore an

absurdity. Linneeus at first intended his specific definitions

should be used as names; but the invention of trivial names

happily set aside this inconvenient scheme. On this account

however he limited each to twelve words, a rule to which all

philosophical natui'alists have adhered, except in cases of

great necessity. Nor is the admission of one or two words

beyond the allotted number reprehensible, provided the

whole sentence be so neatly and perspicuously constructed,

that the mind may comprehend it, and compare it with

others, at one view ; but this can hardly be done when the

words much exceed twelve. This rule, of course, can be

strictly applied to Latin definitions only, though it should

be kept in view in any language, as far as the genius of that

language will allow. Linnaeus says, " Genuine specific

distinctions constitute the perfection of natural science ;

"

which is strongly confirmed by the striking inferiority of most

botanists, in this department, to that great man, and

especially by the tedious feebleness and insufficiency, dis-

played among those who court celebrity by despising his

principles.
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In constructing generic and specific characters, the ar-

rangement of the diflPerent parts on which they are founded is

to be considered. Such as are most important in the Natural

Order, or genus, are to stand first, and the subordinate, or

more peculiar marks of the object before us, ought to close

the sentence. On the contrary, in drawing up natural

characters of a genus, as well as full descriptions of particular

plants, it is proper to take, in the former instance, the calyx,

corolla, stamens, pistils, seed-vessels, seed, and receptacle;

and in the latter, the root, stem, leaves, appendages, flower

and fruit, in the order in which they naturally occur.

Nomenclature is no less essential a branch of methodical

science than characteristic definitions
;

for, unless some fixed

laws, or, in other words, good sense and perspicuity be

attended to in this department, great confusion and uncer-

tainty must ensue.

The vague names of natural objects handed down to us,

in various languages, from all antiquity, could have no uni-

formity of derivation or plan in any of those languages.

Their different origins may be imagined, but cannot be

traced. Many of these, furnished by the Greek or Latin,

are retained as generic names in scientific botany, though

neither their precise meaning, nor even the plants to which

they originally belonged, can always be determined, as liosa,

Ficus, Piper, &c. It is sufficient that those to which they

are now, by common consent, applied, should be defined and

fixed. Botanists of the Linnasan school, however, admit no

such generic names from any other language than the Greek

or Latin, all others being esteemed barbarous. Without this

rule we should be overwhelmed, not only with a torrent of

uncouth and unmanageable words, but we should be puzzled

where to fix our choice, as the same plant may have fifty

different original denominations in different parts of the

world, and we might happen to choose one by which it is

least known. Thus, the celebrated Indian plant now proved

beyond all doubt to be the Cyamus of Theophrastus,* having

* See Exot. Bot. v. 1. GO, where the arguments in support of this opinion are

given, and Curt. May. t. 903, where some of them are with much candour and
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been erroneously reckoned by Linnseus a Nymphma, received

from GiBrtner, one of the first who well distinguished it as a

genus, the Ceylon name of Nelmnbo ; which being contrary

to all rules of science, literature, or taste, for a generic name,

has by others been made into bad Latin as Nelumbium. But

the universal Hindu name of the plant is Tamard, which,

independent of barbarism, ought to have been preferred to

the very confined one of Nelumbo. In like manner the

Bamboo, Arundo Bambos of Linnaeus, proving a distinct

genus, has received the appellation of Bambusa, though Jus-

sieu had already given it that of Nastus, from Dioscorides.*

Pei-haps the barbarous name of some very local plants, when

they cannot possibly have been known previously by any

other, and when that name is harmonious and easily recon-

cileable to the Latin tongue, may be admitted, as that of

the Japan shrub Aucuba ; but such a word as Ginkgo is

intolerable. The Roman writers, as Caesar, in describing

foreign countries, have occasionally latinized some words or

names that fell in their way, which may possibly excuse our

making Ailanthus of Aylanto, or Pandanus of Pandang.

Still I can only barely tolerate such names out of deference

to the botanical merits, not the learning, of their contrivers

;

and I highly honour the zeal and correctness of Mr. Salis-

bury, who, in defiance of all undue authority, has ever

opposed them, naming Aucuba, on account of its singular

base or receptacle, Eubasis. I know not how Pandanus

escaped his reforming hand, especially as the plant has

already a good characteristic Greek name in the classical

Forster, Athrodactylis.

Excellent Greek or Latin names are such as indicate some

striking peculiarity in the genus; as Glycyrrhiza, a sweet

root, for the Liquorice ; Amafanthus, without decay, for an

ingenuity controverted, though not so as to alter my sentiments ; nor can any

thing justify the use of Nelumbium in a scientific worlc as a generic name.

* It is not indeed clear that this name is so correctly applied as that of Cy-

amus, because Nastus originally belonged to " a reed with a solid stem," per-

haps a palm ; but not being wanted, nor capable of being correctly used, for

the latter, it may very well serve for the Bamboo. There is no end of raking

up old uncertainties about classical names.

>
'1
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everlasting flower; Helianthus, a sunflower; Lithospermum^

a stony seed ;
Eriocalia*, f. 205, a flower with a singularly

woolly base or cup; Origanum, an ornamental mountain
plant

;
Hemerocallis, a beauty of a day

; Arenaria, a plant

that inhabits sandy places; and Gypsophila, one that loves

a chalky soil. Such as mark the botanical character of the

genus, when they can be obtained for a nondescript plant,

are peculiarly desirable ; as Ceratopetalum, Suppl.f. 244, from

the branched horn-like petals
;
Lasiopetalum, from the very

singularly woolly corolla
; Calceolaria, from the shoe-like

figure of the same part
; Conchium, from the exact resem-

blance of its fruit to a bivalve shell.

In all ages it has been customary to dedicate certain plants

to the honour of distinguished persons. Thus Euphorbia

commemorates the physician of Juba a Moorish prince, and

Gentiana immortalizes a king of Illyria. The scientific

botanists of modern times have adopted the same mode of

preserving the memory of benefactors to their science; and

though the honour may have been sometimes extended too

far, that is no argument for its total abrogation. Some
uncouth names thus unavoidably deform our botanical books;

but this is often effaced by the merits of their owners, and

it is allowable to model them into grace as much as possible.

Thus the elegant Tournefort made Gundelia fi'om Gundel-

scheimer ; which induced me to choose Goodenia, for my
much honoui'ed and valued friend Dr. Goodenough, now

bishop of Carlisle, though it has, when too late, been sug-

gested that Goodenovia might have been preferable. Some

difiiculty has arisen respecting French botanists on account

of the additional names by which their grandeur, or at least

their vanity, was displayed during the existence of the old

monarchy. Hence Pittonia was applied to the plant conse-

crated to Pitton De Tournefort; but Linnaeus preferred the

name by which alone he was known out of his own country,

or in learned language, and called the same genus Tourne-

* When I named this genus in Exotic Botany, I was not aware of its hav-

ing previously been published by M. La Billardiere under the name of Aclinotus;

a name, however, not tenable in Botany, because it has long been pre-occupied

in Mineralogy.
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fortia. Thus we have a Fontainesia and a Louichea, after

the excellent Louiche Desfontaines ; but the latter proving

a doubtful genus, or, if a good one, being previously named

PterantJms, the former is established. We have even in

England, by a strange oversight, both Stuartia, Suppl. f. 5\,

52, and Butea, after the famous earl of Bute; but the former

being long ago settled by Linnaeus, the latter, since given

by Koenig, is totally inadmissible on any pretence whatever,

except perhaps in memory of the late marchioness, to whom
our gardens are indebted. In like manner my own Humeay

Exot. Bot, t. 1, has been called in France Calomeria, after

the late emperor, by the help of a pun, though there has

long been another genus Bonapartea, which last can possibly

be admitted only in honour of the divorced empress, and not of

her former consort, who had no botanical pretensions. Our
late beloved sovereign could derive no glory from the Georgia*

of Ehrhart; but the Strelitzia of Alton, Suppl. f. 154, stands

on the sure basis of botanical knowledge and zeal, to which

I can bear ample and very disinterested testimony.

Linnaeus, in his entertaining book, Critica Botanica, p. 79,

has in several instances drawn a fanciful analogy between

botanists and their appropriate plants, thus,

—

Bauhinia, after the two distinguished brothers John and

Caspar Bauhin, has a two-lobed^or twin leaf.

Scheuchzeria, a grassy alpine plant, commemorates the two

Scheuchzers, one of whom excelled in the knowledge of

alpine productions, the other in that of grasses.

Dorsteuia, Suppl./. 272, with its obsolete flowers, devoid

of all beauty, alludes to the antiquated and uncouth book of

Dorstenius.

Hernandia, an American plant, the most beautiful of all

tr-ees in its foliage, but furnished with trifling blossoms, bears

the name of a botanist highly favoured by fortune, and

allowed an ample salary for the purpose of investigating the

natural history of the Western world, but whose labours have

not answered the expense. On the contrary,

* Tetraphis of Hedwig, and Engl. Bot. t. 1020.
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Magnolia, Suppl.f. 229, with its noble leaves and flowers,

and
Dillenia, Suppl.f. 230, 231, with its beautiful blossoms and

fruit, serve to immortalize two of the most meritorious among:

botanists.

Linncea, Suppl.f. 200, "a depressed, abject, Lapland plant,

long overlooked, flowering at an early age, was named by

Gronovius after its prototype Linnaeus."

In pursuance of the same idea, Dicksonia, a beautiful and

curious fern, is well devoted to our great cryptogamist

;

Knappia, a small and singular grass, to an author celebrated

for his minute and curious drawings of that tribe
;
Sprengelia,

to one distinguished for illustrating the impregnation of

plants, which the remarkable form and union of its anthers

serve to indicate ; while Smithia sensitiva, named by Mr.

Dryander in the Hortus Kewensis of our mutual friend Alton,

could at that time be merited only by a treatise on the

Irritability of Plants,* to which the specific name happily

alludes.

The generic name being fixed, the specific one is next to

be considered. With respect to this, Rivinus has the merit

of originality, having been the first to contrive naming each

plant in two words. But his names were meant for specific

definitions, for which they are totally inadequate. Linnaeus,

in constructing his more accurate and full specific characters,

intended the latter should serve as names, and therefore

called them nomina specifica. When he, most fortunately

for the science and for the popularity of his whole System of

Nature, invented the present simple specific names, he called

them nomina trivialia, trivial, or for common use ; but that

term is now superfluous.

Specific names should be formed on similar principles to

the generic ones ; but some exceptions are allowed, not only

without inconvenience, but with great advantage. Such as

express the essential specific character are unexceptionable,

as Banksia serrata, integrifolia, dentata, &c. ; but perhaps

* Phil Trans, fur \ 788.



SPECIFIC NAMES. 191

those which express something equally certain, but not com-

prehended in that character, are still more useful, as convey-

ing additional information, like Ixora alba and coccinea,

Scleranthus annuus and perennis, Aletrisfragrans, Saxifraga

cernua, &c. ; for which reason it is often useful that vernacu-

lar names should not be mere translations of the Latin ones.

Comparative appellations are very good, as Banksia ericifolia^

Andromeda salicifolia,* Saxifraga bryoides. Milium cimicinum,

Elymus Hystrix, Pedicidaris Sceptrum. Names which express

the local situations of different species are excellent, such as

Melampyrum arvense, pratense, nemoroswn and sylvaticum,

Carex arenaria, uliginosa and sylvatica, as well as aquaiica,

maritima, rupestris, alpina, nivalis, used for many plants.

But names derived from particular countries or districts are

liable to much exception, few plants being sufficiently local

to justify their use. Thus Ligusticum {Physospermum, Brit.

Fl.) Cornubiense is found, not only in Cornwall, but in Por-

tugal, Italy, and Greece ; Schivenkia Americana grows in

Guinea as well as in South America. Such therefore, though

suffered to remain on the authority of Linnaeus, will seldom

or never be imitated by any judicious writer, unless Trollius

Europmus and Asiaticus may justify our naming the third spe-

cies of that genus, subsequently brought from America,

Americanus. The use of a plant is 'often commodiously

expressed in its specific name, as Brassica oleracea, Papaver

somniferum, Inocarpus edtdis; so is likewise its time of flower-

ing, as Primula veris, Leucojum vernum, cestivum and autum-

nale, and Hellebonis Jiyemalis.

When a plant has been erroneously made a distinct genus,

the name so applied to it maj;^ be retained for a specific appel-

lation, as Lathrcea Phelypcea, and Bartsia Gymnandra; which

may also be practised when a plant has been celebrated,

either in botanical, medical, or any other history, by a parti-

cular name, as Origanum Dictamnus, Artemisia Dracunculus,

Laurus Cinnamomum, Selinum Carvifolia, Carica Papaya,

In either case the specific name stands as a substantive,

* Some botanists write ericafolia, salicisfiUa, lingumformis, &c., instead of

following the analogy of the Latin in forming adjectives with an i, as pulmifer

from palma, a; baccifer, from bacca, ce ; barbiger, from barba, a &c.



192 KEMARKS ON

retaining its own gender and termination, and must begin

with a capital letter; which last circumstance should be ob-

served if a species be called after any botanist who has more

particularly illustrated it, as Cortiisa Matlhioli and C. Gmelini,

Duranta Plumierii, and Mtitisii. The latter senus sugoests

an improvement in such kind of names. The genitive case

is rightly used for the person who founded the genus D. Plu-

mierii; D. Mutisiana might serve to commemorate the finder

of a species, while D. Ellisia implies the plant which bears

it to have been once called Ellisia.

There is another sort of specific names in the genitive case,

which ai'e to me absolutely intolerable, though contrived by

Linnaeus in his latter days. These are of a comparative kind,

as Lobelia Columnece, meaning Columnece formis. We may
allow a few such, already established, to remain, but no judi-

cious author will imitate them.

- Botanists occasionally adapt a specific name to some histori-

cal fact belonging to the plant or to the person whose name

it bears, as LinrKsa borealis from the great botanist of the

north : Mtirrcea exotica after one of his favourite pupils, a

foreigner; Browallia demissa and elata, from a botanist of

humble origin and chai'acter, who afterwards became a lofty

bishop, and in whose woi'k upon Water 1 find the following

quotation from Seneca in the hand-writing of Linnaeus

:

" Many might attain wisdom, if they did not suppose they

had already reached it." In like manner Buffonia tenuifolia

is well known to be a satire on the slender botanical preten-

sions of the great French zoologist, as the Hillia parasitica of

Jacquin, though perhaps not meant, is an equally just one upon

our pompous Sir John Hill. I mean not to approve of such

satires. They stain the purity of our lovely science. If a

botanist does not deserve commemoration, let him sink

peaceably into oblivion. It savours of malignity to make his

crown a crown of thorns, and if the application be unjust, it

is truly diabolical.

Before I conclude the subject of nomenclature, I beg leave

to offer a few reflections on chanofes of established names. It

is generally agreed among mankind that names of countries,

places, or things, sanctioned by general use, should be sacred;
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and the study of natural history is, from the multitude of

objects with which it is conversant, necessarily so encumbered

with names, that students require every possible assistance to

facilitate the attainment of those names, and have a just

right to complain of every needless impediment. The grate-

ful Hollanders named the island of Mauritius after the hero

who had established their liberty and prosperity ; and it ill

became the French, at that period dead to such feelings, to

change it, when in their power, to Isle de France, by which

we have in some late botanical works the barbarous Latin of

Insula Francice. Nor is it allowable to alter such names,

even for the better. Amerigo Vespucci had no very great

pi'etensions to give his own name to a quarter of the world, yet

it is scarcely probable that Columbia will ever supersede

America. In our science the names established throughout

the works of Linnaeus are become current coin, nor can they

be altered without great inconvenience. Perhaps, if he

had foreseen the future authority and popularity of his writ-

ings, he might himself have improved upon many which he

adopted out of deference to his predecessors,* and it is in

some cases to be regretted that he has not sufficiently done so.

In like manner, the few great leaders in natural knowledge

must and will be allowed to ward off and to correct, from time

to time, all that may deform or enfeeble the prevailing sys-

tem. They must choose between names nearly of the same

date, and even between good and bad ones of any date-t A
* See Linnaan Correspondence, v. 1. 128, where Linnseus declares he

retained Mirahilis and Gloriosa, merely out of deference to former writers. Yet

for these very names Jussieu censures him, Gen. PI. prcef. 24.

f I cannot but wish the very eminent Prof. De Candolle had assumed this

privilege, so justly his due, in order to do good instead of mischief to the nomen-
clature of botany. But with him priority of date regulates every thing. He
indeed leaves the names of Linnaeus untouched, whilst all other authorities, toge-

ther with sense, taste, and learning, are levelled without distinction. Classical

names, long since established by those distinguished and authentic writers,

Swartz, Schreber, L'H^ritier, Solander, and others, give way to the barbarous

and exquisitely uncouth ones of Aublet, which Jussieu himself professed to

retain for a time only, and, as he has often declared to me in conversation, till

Banks and Solander should publish their new genera. But Solander, alas ! was
taken away ; the new genera in the Hortus Kewensis are the only fruits, that

the world has seen, of his learning and labour, and these are now arbitrarily

changed.

O
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botanist who, by the strength of his own superior knowledge

and authority, reforms and elucidates a whole tribe of plants

hitherto in confusion, as a Hedwig in Mosses, or Acharius in

Lichens, ought to be unshackled in every point in which he

can be of service. His wisdom will be evinced by extreme

caution and reserve, in using this liberty with respect to new
names, but more especially new terms

;
and, after all, he will

be amenable to the general tribunal of botanists, and the

judgment of those who come after him. Few indeed are

illustrious enough to claim such privileges as these. Those

who alter names, often for the worse, according to arbitrary

rules of their own, or in order to aim at consequence which

they cannot otherwise attain, are best treated with silent

neglect. The system should not be encumbered with such

names, even as synonyms.

When, however, solid discoveries and improvements are

made in the science ; when species or genera have been con-

founded by Linnaeus himself, and new ones require to be

separated from them, the latter must necessarily receive

appropriate appellations; as also when a totally wrong and

absurd name has by mistake been given, as Begonia Capensis.

In such cases names must give place to things, and alterations

proceeding from such causes must be submitted to. Thus

Mr. Salisbury has well divided NymphoEa.

A great and just complaint has arisen in my time among

the cultivators of botany, who found the names of many gar-

den plants, with which they had long been conversant, altered

for others without any apparent cause, and in many instances

for the worse ; as Aristolochia macrophylla, an excellent and

expressive name, for a very inappropriate one, A. Sipho, For

this I am obliged to censure my much regretted and very

intelligent friend, L'Heritier. When he came to England

to reap the rich harvest of our undescribed plants, he paid

no respect to the generic or specific names by which Dr.

Solander or others had called them, because those names

were not printed ; but he indulged himself, and perhaps

thought he confirmed his own importance, by conti'iving new
ones ; a factitious mode of gaining celebrity, to which his

talents ought to have been infinitely superior. Nor would
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it have been easy to say how far this inconvenient plan of

innovation might have extended, had not the Hortus Kewensis

come forth to secure our remaining property.

I have only to add a few words respecting a kind of

generic names that has of late become more common than

Linnaeus probably would have approved, though he has once

or twice allowed it. I allude to those compounded either of

two established names, or of one combined with any other

word. Of the former number is Calamagrostis, formed of

Calamus and Agrostis, two Linnaean names ; and this is no-

where sanctioned by any good authority. Happily the genus

to which it has negligently been applied is an Arundo. Of
the latter sort is Cissampelos, formed of Cissus, another

established genus, and Ampelos, a Vine; the latter not among
Linnasan names : also Eloeagnus, constructed of two old

Greek names, neither of which is now in botanical use by

itself. These are both expressly allowed by Linnaeus, nor

indeed can there be any objection to the latter. Cissampelos

may certainly justify Hyoscyamus, composed of Cyamus, and

a word denoting swine ; if not, this would prove an objection

to the re-establishment of Cyamus, much more to the pur-

pose than any that has been advanced ; for Hyoscyamus

having been so long and universally used in systematic

botany, could scarcely give place even to its venerable pro-

totype. On the same gi'ound only can several new generic

names, used in the fern tribe, be admitted. These are form-

ed out of Pteris, the established generic appellation of a

common Brake, with some other Greek word prefixed ; as

Angiopteris, a Brake with a capsule, Tmesipteris, a cloven

Brake, and Ccenopteris, a new Brake. Whatever may become
of the former two, I must always protest against the last,

given by the celebrated Bergius to the Darea of Jussieu, on
account of its unexampled impropriety. As well might any

new genus, resembling a Rose, be called Novarosa ; for

though the Greek language may assist us with regard to

sound, it can never make amends for a radical deficiency of

sense.



Chap. XXIII.

—

Explanationofthe Linncean Artificial System.

The Linnaean System is, as I have already observed, pro-

fessedly artificial. Its sole aim is to help any one to learn

the name and history of an unknown plant in the most easy

and certain manner, by first determining its Class and Order

in this system ; after which its Genus is to be made out by

comparing the parts of fructification with all the generic

characters of that Order ; and finally its Species, by examin-

ing all the specific definitions of the Genus. We thus

ascertain the generic and specific names of our plant in

Linnaeus, and under those we find an enumeration more or

less ample, of its Synonyms, or the different appellations it

has received from other writers, with a reference to figures

in various books ; and as Linnaeus always cites Bauhin's

Pinax, which is the common botanical catalogue, or index to

all previous works, we thus gain a clue to every thing record-

ed concerning our plant. Of all this mass of information

and entertainment we shall find nothing more concise, lumin-

ous, or engaging, either with respect to the distinctions,

uses, or history of plants, than what is diffused through the

various publications of Linnaeus himself; and the same may,

with at least equal truth, be said of those of his works which

illustrate the Animal kingdom. His magic pen turns the

wilds of Lapland into fairy land. He has all the animals of

Sweden, as much at his call, as our first parent while the

terrestrial paradise was as yet in primeval tranquillity. No
writer whatever has rendered the natural productions of the

happiest and most luxuriant climates of the globe, half so

interesting or instructive, as Linnaeus has made those of his

own northern country.

The Classes of the Linnsean System are 24, and their

distinctions are founded on the number, situation, or propor-

tion of the Stamens. The Orders are founded either on the

number of the Pistils, or on some circumstance equally easy,

which we shall in due time explain.

The first eleven Classes are characterized solely by the
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number of the Stamens, and distinguished by names of

Greek derivation, expressive of these distinctions.

1. MONANDRIA. Stamen 1. A small Class.

2. DiANDRIA. Stamens 2.

3. Triandria. 3.

4. Tetrandria. 4.

5. Pentandria. 5. A numerous Class.

6 Hexandria. 6.

7. Heptandria. 7. A very small Class,

8. OCTANDRIA. 8.

9. Enneandria. 9. A small Class.

10. Decandria. 10.

11. DODECANDRIA. 12 to 19.

12. IcosANDRiA. Stamens 20 or more, inserted into the

Calyx. Here we first find the situation of the Stamens

taken into consideration. They grow out of the sides of

the calyx, often from a sort of ring, as in the Strawberry.

This is truly a natural Class, as are several of the follow-

ing ones; so that in these instances the Linnaean method

of arrangement performs more than -it promises. The
character of this Class is the more important, as such a

mode of insertion indicates the pulpy fruits which accom-

pany it to be infallibly wholesome, and this holds good,

not only when the stamens are numerous, but in all other

cases. Thus Ribes, the Currant and Gooseberry genus,

whose five stamens grow out of the calyx, stands in the

fifth Class, a wholesome fruit, among many poisonous

berries. No traveller in the most unknown wilderness

need scruple to eat any fruit whose stamens are thus

situated ; while on the other hand he will do well to be

cautious of feeding on any other parts of the plant.

13. PoLYANDRiA. Stamcus numerous, commonly more so

than in the last Class, and inserted into the Receptacle,

or base of the flower, as in the Poppy, Anemone, &c.

The plants of this fine and numerous Class are very dis-

tinct in nature, as well as character, from those of Icos-

andria.
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14. DiDYNAMiA. Stamens two long and two short. Here
proportion comes to our assistance. This is a natural

Class, and contains most of the Labiate, Ringent or Per-

sonate flowers, as the Dead-nettle, Snap-dragon, Fox-

glove, &c.

15. Tetradynamia. Stamens four lono- and two short.o
A very natural Class, comprehending all the Cruciform

flowers, as the Wall-flower, Stock, Radish, Mustard, &c.

Cleome only does not properly belong to the rest.

16. Monadelphia. Stamens united by their filaments,

more or less extensively, into one tube, as the Mallow

tribe, in which such union is very remarkable, and the

Geranium family, in which it is less evident.

17. DiADELPHiA. Stamens united into two parcels, both

sometimes cohering together at the base. This Class con-

sists ofor rather includes the Papilionaceous flowers, and is

therefore so far natural, except that some such genera, hav-

ing distinct Stamens, are excluded, and referred to the

tenth Class, in consideration of their numbers solely ; as

some ringent flowers with only two Stamens are necessarily

placed, not in the fourteenth Class, but the second.

18. PoLYADELPHiA. Stamens united into more than two

parcels, as in St. John's-wort. A small Class, in some

points related to Icosandria.

19. Syngenesia. Stamens united by their Anthers into

a tube, rarely by their Filaments also ; and the flowers

are Compound. A very natural and extremely numerous

Class. Examples of it are the Dandelion, Daisy, Sun-

flower, &c.

20. Gynandria. Stamens united with, or growing out of

the Pistil ; either proceeding from the Germen, as in

Aristolochia, or from the Style, as in the Orchis family.

The Passion-flower is wrongly put by Linnaeus and
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Others into this Class, as its stamens merely grow out of

an elongated receptacle or column supporting the Gerraen.

21. MoNOECiA. Stamens and Pistils in separate flowers,

but both growing on the same plant, or, as the name

expresses, dwelling in one house, as the Oak, Hasel, and

Fir.

22. DioECiA. Stamens and Pistils not only in separate

flowers, but those flowers situated on two separate plants,

as in the Willow, Hop, Yew, &c.

These two last Classes are natural when the barren

flowers have, besides the difference in their essential organs,

a different structure from the fertile ones in other respects ;

' but not so when they have the same structure, because

then both organs are liable to meet in the same flower.

In some plants, like Rhodieia, each flower has always

the rudiments of the other organ, though generally

inefficient.

23. PoLYGAMiA. Stamens and pistils separate in some

flowers, united in others, either on the same plant, or

on two or three different ones.

This class is natural only when the several flowers

have a different structure, as those of Atriplex ; but in

this genus the Pistil of the united flower scarcely produces

seed. If with Linnsus, we admit into Polygamia every

plant on which some separated barren or fertile flowers

may be found among the united ones, while all agree in

general structure, the Class will be overwhelmed, especially

with Indian trees. I have therefore proposed that regard

should be had to their general structure, which removes

all such inconvenience, and renders the Class much more
natural.

24. Cryptogamia. Stamens and Pistils either not well

ascertained, or not to be numbered with any certainty,

insomuch that the plants cannot be referred to any of the

foregoing Classes. ~ Of this, Ferns, Mosses, Lichens, Sea-

weeds and Mushrooms are examples.
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Appendix. PALM^, Palm-trees, a magnificent tribe

of plants, chiefly tropical, whose flowers were too little

known, when Linnaeus wrote, to sei*ve the purposes of

classification ; but they are daily clearing up, and the

Palms are found generally to belong to the Classes Monoecia,

Dioecia, or Hexandria.

The Orders of the Linneean System are, in the first

thirteen Classes, founded on the number of the Styles, or

on that of the Stigmas when the Styles are wanting, which

occurs in Viburnum. Such Orders are accordingly named

MoNOGYNiA. Style, or sessile Stigma, 1.

DiGYNiA. Styles, or sessile Stigmas, 2.

Trigynia. 3.

Tetragynia. 4.

Pentagynia. 5.

Hexagynia, 6,

of very rare occurrence.

Heptagynia, 7,

still more unusual.

OcTOGYNiA. Styles, or sessile Stigmas, 8,

scarcely occurs at all.

Enneagynia, 9,

of which there is hardly an instance.

Decagynia. 10.

DODECAGYNIA, &C. about 12.

PoLYGYNiA. many.

The two Orders of the fourteenth Class, Didynamia, both

nearly natural, are characterized by the fruit, as follows

:

1. Gymnospermia. Seeds (apparently) naked, almost

universally four, never more.

2. Angiospermia. Seeds in a seed-vessel, numerous.

The two Orders of the fifteenth Class, Tetradtjnamia,

both very natural, are distinguished by the form of thefruit, thus:
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1. SiLicuLOSA. Fruit a Silicula, Pouch, or roundish Pod.

2. SiLiQUOSA. Fruit a Siliqna, or long Pod.

The Orders of the sixteenth, seventeenth, and eighteenth

Classes, Monadelphia, Diadelphia and Polyadelphia, are

founded on the number of the Stamens, that is, on the

characters of the first thirteen Classes.

The Orders of the great natural nineteenth Class, Syngenesia,

are marked by the united or separated, barren, fertile, or

abortive, nature of the florets.

1. PoLYGAMiA iEQUALis. Florets all perfect or united, that

;
is, each furnished with perfect Stamens, a Pistil, and one

Seed.

2. PoLYGAMiA SuPERFLUA. Florets of the disk vf'iih. Stamens

and Pistil ; those of the radius with Pistil only, but each,

of both kinds, forming perfect seed.

3. PoLYGAMiA ERUSTRANEA. Florets of the disk as in the

last; those of the radius with merely an abortive Pistil, or

with not even the rudiments of any. This is a bad Order,

for reasons hereafter to be explained.

4. PoLYGAMiA NECESSARI A. Florets ofthe disk with Stamens

only ; those of the radius with Pistils only.

5. PoLYGAMiA SEGREGATA. Several flowers, either simple or

compound, but with united anthers, and with a proper

calyx, included in one common calyx.

Linnaeus has a sixth Order in this Class, named Mono-

gamia, consisting of simple flowers with united anthers

;

but this I have presumed to omit, because the union of the

anthers is not constant throughout the species of each genus

. referred to it, witness Lobelia and Viola, while, on the con-

trary, several detached species in other Classes have united

anthers, as in Gentiana, These reasons, which show the

connexion of the anthers of a simple flower to be neither

important in nature, nor constant as an artificial character.
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are confirmed by the plants of this whole Linnsean Order

being natural allies of others in the fifth Class, and widely

different in general from the compound syngenesiousflowers.

The Orders ofthe twentieth, twenty-first and twenty-second

Classes are distinguished by the characters of some of the

Classes themselves which precede them, that is, almost

entirely by the number of their Stamens ; for the union of

the anthers in some of them is, for the reasons just given, of

no moment.

The Orders of the twenty-third Class, Polygmnia, are,

according to the beautiful uniformity of plan which runs

through this ingenious system, distinguished upon the princi-

ples of the Classes immediately preceding.

1. MoNOECiA has flowers with Stamens and Pistils on the

same plant with others that have only Pistils, or only

Stamens ; or perhaps all these three kinds of blossoms oc-

cur ; but whatever the different kinds may be, they are

confined to one plant.

2. DiOEciA has the two or three kinds of flowers on two

separate plants.

8. Trioecia has them on three separate plants, of which the

Fig is the only real example, and in that the structure of

the flowers is alike in all.

The Orders of the twenty-fourth Class, Cryptogamia, are

professedly natural. They are four in Linngeus, but we now
reckon five.*

1. FiLicES. Ferns, whose fructification is obscure, and grows
either on the back, summit, or near the base of the leaf,

thence denominated a frond. See p. 67.

2. Muscr. Mosses, which have real separate leaves, and
often a stem ; a hood-like corolla, or calyptra, bearing the

* In this arrangement the Hepaticae are intended to include the Lichenes,

which are now universally considered a distinct Order. CharacecE lilcewise forms

another Order of Cryptogamia, See the Chapter on Natural Orders,

—

Ed.
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Style, and concealing the capsule, which at length rises on

a stalk with the calyptra, and opens by a lid.

3. Hepatic^. Liverworts, whose herb is a frond, being

leaf and stem united, and whose capsules do not open with

a lid. Linnjfius comprehends this Order under the fol-

lowing.

4. ALGiE. Flags, whose herb is likewise a frond, and whose

seeds are imbedded, either in its very substance, or in the

disk of some appropriate receptacle.

5. Fungi. Mushrooms, destitute of herbage, bearing their

fructification in a fleshy substance.

Such are the principles of the Linnsean Classes, and Orders,

which have the advantage of all other systems in facility, if

not conformity to the arrangement of nature ; the latter merit

they do not claim. They are happily founded on two organs,

not only essential to a plant, but both necessarily present at

the same time : for though the Orders of the fourteenth and

fifteenth Classes are distinguished by the fruit, they can be

clearly ascertained even in the earliest state of the germen.*

Tournefort founded his Orders on the fruit; and his

countryman Adanson is charmed with the propriety of this

measure, because the fruit comes after the flower, and thus

precedence is given to the nobler part, which distinguishes

the primary Divisions or Classes ! But happily the laws of

a drawing-room do not extend to philosophy, and we are

allowed to prefer parts which we are sure to meet with at

* An instance apparently to the contrary occurs in the history of my Has-

tingia coccinea, Exot. JBot. t. 80, a plant most evidently, both by character and

natural affinity, belonging to the Didynamia Gymnospermia, but as I could no-

where find it described in that Order, I concluded it to be unpublished ; and

was not a little surprised to be told sometime afterwards, that it was extant in

the woi-ks of my friends Retzius and Willdenow, under Didynamia Angiosper-

mia, by the name of Holmshioldia, after a meritorious botanist. This last name

therefore, however unutterable, must remain; and 1 wish the Linnaean

system, as well as myself, might be as free from blame in all other cases as

in this.
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one and the same moment, without waiting a month or two,

after we have made out the Class of a plant, before we can

settle its Order.

The Linnaean System, however, like all human inventions,

has its imperfections and difficulties. If we meet in gardens

with double or monstrous flowers, whose essential organs of

fructification are deformed, multiplied, or changed to petals;

or if we find a solitary barren or fertile blossom only; we
must be at a loss, and in such cases could only guess at a new
plant from its natural resemblance to some known one. But
the principal imperfection of the System in question consists

not merely in what arises from variations in number or

structure among the parts of a flower, against which no system

could provide, but in the differences which sometimes occur

between the number of Stamens, Styles, &c., in different

plants of the same natural genus. Thus, some species of

Cerastium have only four, others five Stamens, though the

greater part have ten. Lychnis dioica has the Stamens on

one plant, the Pistils on another, though the rest of the genus

has them united in the same flower; and there are several

similar instances ; for number in the parts of fructification is

no more invariable than other characters, and even more

uncertain than such as are founded on insertion, or the con-

nexion of one part with another. Against these inconve-

niences the author of this System has provided an all-sufficient

remedy. At the head of every Class and Order, after the

genera that properly belong to them, he enumerates, in italics,

all the anomalous species of genera stationed in other places,

which, by their own peculiar number of Stamens or fc^tyles,

should belong to the Class or Order in question, but which

are thus easily found with their brethren by means of the

index.

It is further to be observed, that Linnaeus, ever aware of

the importance of keeping the natural affinities of plants in

view, has in each of his artificial Orders, and sections of those

Orders, arranged the genera according to those affinities ;*

* At least such was his intention, though the more advanced state of philoso-

phical botany might now enable us, with regard to some genera, to improve this

arrangement.
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while at the head of each Class, in his Systema Vegetabilium,

he places the same genera according to their technical char-

acters; thus combining, as far as art can keep pace with

nature, the merits of a natural and an artificial system. His

editors have seldom been aware of this; and Murray especially,

in his fourteenth edition of the book just mentioned, has in-

serted new plants without any regard to this original plan of

the work.

From the foregoing remarks it is easy to comprehend what

is the real and highly important use of the Genera Plantarum

of Jussieu arranged in Natural Orders, the most learned

botanical work that has appeared since the Species Plantarum

of Linnaeus, and the most useful to those who study the

philosophy of botanical arrangement. The aim of this excel-

lent author is to bring the genera of plants together, as much
as possible, according to their natural affinities

;
constructing

his Classes and Orders, rather from an enlarged and general

view of those affinities, than from technical characters, pre-

viously assumed, for each Class or Order
; except great and

primary divisions, derived chiefly from the Cotyledons, the

Petals, and the insertion of the Stamens. But his Characters

are so far from absolute, that at the end of almost every

Order we find a number ofgenera merely related to it, and not

properly belonging to it ; and at the end of the system a very

large assemblage of genera incapable of being referred to

any order whatever.* Nor could a learner possibly use

this system as a dictionary, so as to find out any unknown

plant. The characters of the Orders are necessarily, in pro-

portion as those orders are natural, so widely and loosely con-

structed, that a student has nowhere to fix; and in propor-

tion as they are here and there more defined, this, or any

other system, becomes artificial, and liable to the more excep-

tions. The way, therefore, to use this valuable work, so as

to ascertain an unknown plant, is, after turning to the

* The reader, however, must he informed that when Jussieu wrote in the

year 1789, this beautiful and important sj'stem was in its infancy. The

Genera here alluded to are now almost entirely referred to their proper Orders.

—Ed.
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Order or Genus to which we conceive it most probably allied,

to read and study the characters and observations there

brought together, as well as all to which they may allude.

We shall find we leai'n more from the doubts and queries of

Jussieu than from the assertions of most other writers. We
shall readily perceive whether our plant be known to him or

not ; and if at the same time we refer it, by its artificial char-

acters, to the Linnaean System, we can hardly fail to ascer-

tain, even under the most difficult circumstances, whether it be

described by either of these authors. A student may acquire

a competent knowledge of natural orders, with very great

pleasure to himself, by repeatedly turning over the work of

Jussieu with any known plants in his hand, and contemplat-

ing their essential generic characters in the first place, and

then what regards their habit and affinities ;
proceeding

afterwards to combine in his own mind their several points of

agreement, till he is competent to form an idea of those

assemblages which constitute natural Classes and Orders.

This will gradually extend his ideas ; whereas a contrary

mode would only contract them, and his Jussieu would prove

merely an artificial guide, without the advantages of facility

or perspicuity. Such indeed it has proved in practice, and

De Candolle, in his great universal System of Vegetables,

now publishing, has been obliged to invent a new and pro-

fessedly artificial distribution of his natural orders.

—

Sic

transit gloria—systematum !

Chap. XXIV.

—

Blustrations of the Linncean Classes and

Orders.

I PROCEED to a compendious view of the Linnaean Classes

and Orders, which will serve to illustrate many things in the

preceding pages.

Class 1. Monandria. Stamen 1.

This contains only two Orders.

1. Monogynia. Style I. Here we find the beautiful exotic
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natural order called Scitaminece, consisting of Carda-

moms, Ginger, Turmerick, &c., hitherto a chaos, till Mr.

Roscoe, in a paper printed in the eighth volume of the

Linncean Society's Transactions, reduced them to very

natural and distinct genera by the form of the filament.

See Suppl.f. 1.

Salicornia and Hippuris, Suppl. f. 252, are British

examples of Monandria Monogynia.

Valeriana (Class 3) has some species with one stamen.

2. Digynia. Styles 2. Contains Corispermum, Blitum, and

a few plants besides.

Class 2. Diandria. Stamens 2. Orders 3.

1 . Monogynia, This, the most natural and numerous Order,

comprehends the elegant and fragrant JasminecB, the Jas-

mine, Lilac, Olive, Suppl. f. 173, &c.,—also Veronica,

Suppl. f. 2, Utricularia, Suppl.f. 170;—and a few labiate

flowers with naked seeds, as Salvia, Rosemary, &c.,

natural allies of the fourteenth class; but having only

two stamens, they are necessarily ranged here in the

artificial system. Justicia, Suppl, f. 172, bears the same
relation to Didynamia Angiospermia,

2. Digynia consists only of Anthoxanthum, a grass, which,

for the reason just given, is separated from its natural

family in the third class.

3. Trigynia—has only Piper, the Pepper, a large tropical

genus.

Class 3. Triandria. Stamens 3. Orders 3.

1. Monogynia. Valeriana, is placed here because most of

its species have three stamens. See Class 1. Here also

we find the sword-leaved plants, so amply illustrated in

Curtis's Magazine, Iris, Suppl. f. 152, Gladiolus, Ixia, &c.,

also Crocus, and numerous grass-like plants, Schcenus,

Cyperus, Scirpus, Suppl. f. 140. The genera of the latter
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are now reformed, partly after the principles of Vahl and

Brown, in Engl. Fl. v. 1, published in 1824. Such a

reform was become indispensable.

2. Digynia. This important Order consists of the true

Grasses ; see p. 122, and Suppl.f. 3, 4. Their habit is more

easily perceived than described; their value, as furnishing

herbage for cattle, and grain for man, is sufficiently obvious.

No poisonous plant is found among them, except the

Lolium temulenfwn, said to be intoxicating and pernicious

in bread. Their genera are not easily defined. Linnaeus,

Jussieu, and most botanists, pay regard to the number of

florets in each spikelet; but in Arundo this is of no mo-
ment. Magnificent and valuable works on this family

have been published in Germany by the celebrated Schre-

ber and by Dr. Host. The Flora Grceca also is rich in this

department, to which the late Dr. Sibthorp paid great

attention. Much is to be expected from scientific agri-

culturists; but nature so accommodates each grass to

its own soil and station, that nothing is more difficult than

to overcome their habits, insomuch that few grasses can be

generally cultivated at pleasure. See Mr. Sinclair's excel-

lent work, Hortus Gramineus Wohurnensis, ed. 2. octavo, 1825.

3. Trigynia is chiefly composed of little pink-like plants, or

Caryophylleoe, as Holosteum, Suppl. f. 239, and Montia,

f. 247.

TilloBa muscosa has the number proper to this order,

but the rest of the genus bears every part of the fructifi-

cation in fours. This, in Linnaean language is expressed

by saying the flower of Tillma is quadrifidus, four-cleft,

and T. muscosa excludes, or lays aside, one-fourth of the

fructification.

Class 4. Tetrandria. Stamens 4. Orders 3.

1. Monogynia. A very numerous and various Order, of

which the Proteacece. make a conspicuous part, consisting of

Protea, Suppl. f. 159, Banksia, Lambertia, Embothrium,
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Suppl. f. 160, &c., Scabiosa, Suppl. f. 5—7, Plantago,

Suppl. f. 166, remarkable for its capsula circumscissa, a

membranous capsule, separating by a complete circular

fissure into two parts, as in the next genus, Centunculus,

Rubia, and others of its Natural Order, of whose stipula-

tion we have spoken, p. 107, are found here, and the

curious Epimedium, Suppl. f. 234.

2. Digynia. Buffonia.

Cuscuta, placed here by Linnaeus, is best I'emoved to the

next class.

3. Tetragynia. Ilex, a genus sometimes furnished with a few

barren flowers, and therefore removed by Hudson to the

twenty-third Class, of which this measure serves only to

show the disadvantage ; Potamogeton, Suppl. f. 135, and

Ruppia, are examples of this Order. They all have sessile

stigmas.

Class 5. Pentandria. Stamens 5. A very large class.

Orders 6.

1. Monogynia. One of the largest and most important

Orders of the whole system. The genera are enumerated

first artificially, according to the corolla being of one petal

or more, or wanting; inferior or superior; with naked or

covered seeds; but stand in the system according to their

affinities, and compose some Natural Orders ; as Asperifoli(s,

Suppl. f. 178, rough-leaved plants, which have a monope-

talous inferior corolla, and four naked seeds, with always

more or less of spinous bristles, or callous asperities, on

their foliage ; as Borago, Lycopsis, and Echiim. Next

comes that most elegant tribe of spring-plants denominated

PrecicB by Linnaeus, Suppl. f. 169, Primula, Cyclamen, the

charming alpine Aretia, and Androsace. These are fol-

lowed by another Linnaean Order, nearly akin, called (by

Linnaeus, for xhaRotacecB and Precice both belong to one and

the same Natural Order, Primulacece, Juss.—Ed.) Rotacece,

p
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from the wheel-shaped corolla, Hottonia, Lysimachia—also

by a new Order, Epacris, Siippl.f. 8, 9, and its nvimerous

relations, the Heaths of New Holland as to habit, but very

distinct from true JLricce. Convolvulus, Suppl.f. 179, and

Campanula, Suppl.f. 193, two large well-known genera,

come afterwards; then Lobelia, Suppl.f. 195, Impatiens,

and Viola, all three brought hither from the abolished

Linnaean order Syngenesia Monogamia. The LuridcB

(Solanecs, Juss.—Ed.) follow, so called from their frequently

dark, gloomy aspect, indicative of their narcotic and very

dangerous qualities; as Solatium, Suppl. f. 177, Datura,

Hyoscyamus, Atropa, and Nicotiana, or Tobacco. In a

subsequent part we meet with the Vine, Suppl. f 226,

Currant, Suppl.f. 245, and Ivy, and the Order finishes with

some of the natural family of Contortoe, {Jpocinece, Juss.—
Ed.) Suppl.f. 185, 186, so called from their oblique or

twisted corolla, and which are many of them very fine plants,

as Vinca, the Periwinkle. They often abound with milky

juice, generally highly acrid; but Dr. Afzelius met with a

shrub of this order at Sierra Leone, the milk of whose fruit

was so sweet, and so copious, as to be used instead of cream

for tea. This is certainly what no one could have guessed

from analogy. Gardenia is erroneously reckoned a contorta

by Linnaeus.

2. Digynia begins with the remainder of the Contorice; then

follow some incomplete flowers, as Chenopodium, Beta, and

afterwards the fine alpine genus of Gentiana, Suppl.f 182,

famous for its extreme bitterness and consequent stomachic

virtues.

The rest of the Order consists of the very natural Um-
belliferous family, Suppl. f. 203—212, characterized by
having five superior petals, and a pair of naked seeds, sus-

pended vertically, when ripe, from the summit of a slender

hair-like receptacle. Of the inflorescence of this tribe, and

the difficulties attending their generic distinctions we have

spoken, p. 156. In Eryngium, Suppl.f. 212, the umbel is

condensed into a capitulum, or conical scaly head, showing

an approach towards the compound flowers, and accom-
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panied, as Jussieu observes, by the habit of a Thistle.

Lagoecia is justly referred to this Natural Order by the same
writer, though it has only a solitary seed and style.

The Umbelliferce are mostly herbaceous ; the qualities of

such as grow on dry ground are aromatic, while the aqua-

tic species are among the most deadly of poisons ; accord-

ing to the remark of Linngeus, who detected the cause of a

dreadful disorder among horned cattle in Lapland,* in

their eating young leaves of Cicuta virosa, under water.

Botanists in general shrink from the study of the Umbel-

lifereB, nor have these plants much beauty in the eyes of

amateui's; but they will repay the trouble of a careful

observation. The late M. Cusson of Montpellier bestowed,

more pains upon them than any other botanist has ever

done; but the world has, as yet, been favoured with only

a part of his remarks.f His labours met with a most

ungrateful check, in the unkindness, and still more morti-

fying stupidity, of his wife, who, during his absence from

home, is recorded to have destroyed his whole herbarium

scraping off the dried specimens, for the sake of the paper

on which they were pasted !

Professors Sprengel of Halle and Hoffmann of Moscow,

have recently undertaken a revision of this Natural Order

;

but they have erred, as I conceive, in still taking generic

characters from the bracteas. That the parts of the flower

andfruit are all-sufficient, and lead to the establishment of

far more natural and certain genera, will, I trust, be evi-

dent to the reader of the English Flora, v. 2, where these

plants are so arranged. By such principles, the Linn^an

umbelliferous genera, brought to the same test as those of

other Natural Orders, ai'e not overturned, but confirmed,

and the very few new ones requisite to be introduced,

prove as distinct in habit as in technical characters. This

great object of systematical botany is most difficult to be

attained in the most natural families. The present in-

* See his Tour in Lapland, v. 2. 136.

f The 4th vol. of De Caiic'olle's Prodromus, contains a valuable arrangement

of the Genera and species of this extensive Natural Order.

—

Ed.
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Stance, like the Grasses, and the Calamarice {Cyperacea^

Juss.) in Triandria Monogynia, see Engl. Fl. v. 1, proves

the fructification to be our best guide.

3. Trigynia is illustrated by the Elder, the Sumach or Rhus,

Viburnum, Suppl.f. 201, &c., also Corrigiola, and Tamarix,

of which last, one species, T. Germanica, has ten stamens.

4 Tetragynia has only Evolvulus, nearly allied to Convolvu-

lus, and the elegant and curious Parnassia.

5. Pentagynia contains Statice, a beautiful maritime genus,

with a kind of everlasting calyx. The Flora Grceca has

many fine species. Linum or Flax follows ; also the curi-

ous exotic Aldrovanda ; Drosera; the numerous succulent

genus Crassula; and the alpine Sibbaldia, Suppl.f. 258, of

the natural order of Rosacece.

6. Polygynia. Myosurus, a remarkable instance of few

stamens (though they often exceed five) to a multitude of

pistils.

Class 6. Hexandria. Stamens 6.

Orders 6.

1. Monogynia. This, as usual, is the most numerous. The
Liliaceous family, Suppl.f. 10, 11, 146, 147— 150, with or

without a spatha, called by Linnaeus the nobles of the vege-

table kingdom, constitute its most splendid ornament. The
beautiful White Lily is commonly chosen by popular wri-

ters to exemplify the stamens and pistils. The less ostenta-

tious genera of Juncus axid. Luciola, Sm. Suppl.f. 145, which

soon follow, are more nearly allied to the Lilies than a

young botanist would suppose. Near these stand several

genera which have little affinity to each other, Frankenia,

Suppl.f. 241, &c,, and of these Capura is a mistake, hav-

ing been made out of a specimen of Daphne Indica,

which chanced to have but six stamens.
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2. Digynia has but few genera. The valuable Oryza, Rice,

of which there now seems to be more than one species, is

the most remarkable. It is a grass with six stamens.

3. Trigynia. See JRumex, some species of which have separ-

ated flowers
; Tofieldia, and Colchicum.

4. Tetragynia. Petiveria alliacea^ a plant the number of

whose stamens is not very constant, and whose specific

name is supposed to allude, not only to its garlic scent, but

also to the caustic humour of the botanist whom it com-

memorates.

5. Hexagynia. An order in Schreber and Willdenow, con-

tains Wendlandia populifolia of the latter ; with Damaso-

nium of the former, a genus consisting of the Linnsean

Stratiotes alismoides.

6. Polygynia. Alisma only.

Class 7. Heptandria. Stamens 7.

Orders 4.

1. Monogynia. Trientalis, a favourite plant of Linnaeus;

and ^sculus, the Horse Chestnut, Suppl.f. 12. Several

genera are removed to this order by late writers.

2. Digynia. Limeum^ an African genus only.

3. Tetragynia. Saururus, a Virginian plant. Jponogefon,

Suppl.f. 134, placed here by Linneeus, is now properly

removed to Dodecandria. It is an East Indian and Cape
aquatic genus, bearing above the water white fragrant

flowers in a peculiar spike, which is either solitary or double.

4. Heptagynia. Septas, a Cape plant, very nearly akin to

Crassula, to which Thunberg refers it. If its character

in Linnaeus be constant with respect to number, it is very

remarkable, having the calyx in seven deep segments,

seven petals, seven germens, and consequently seven

capsules.
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Class 8. Octandria. Stamens 8.

Orders 4.

1. Monogynia. A very various and rich order, consisting of

the well known Tropceolum or Nasturtium, StippLf. 228,

whose original Latin name, given from the flavour of the

plant, like Garden Cresses, is now become its English one

in every body's mouth. The elegant and fanciful Linnsean

appellation, equivalent to a trophy plant, alludes to its use

for decorating bowers, and the resemblance of its peltate

leaves to shields, as well as of its flowers to golden helmets,

pierced through and through, and stained with blood.

Epilobium, Suppl.f. 249, with its allies, makes a beautiful

part of this order ; but above all are conspicuous the

favourite Fuchsia, Suppl. f. 250, the chiefly American

genus Vaccinium, Suppl.f. 192, the immense and most ele-

gant genus Erica, Suppl. f. 191, so abundant in Southern

Africa, but not known in America; and the fragrant

Daphne, Suppl.f. 13, of which last the Levant possesses

many charming species. Acer, the Maple, Suppl.f. 221, is

removed hither in Fl. Brit, from the twenty-third Class.

2. Digynia has a few plants, but little known
;
among them

are Galenia Africana, and Moehringia muscosa.

3. Trigynia. Polygonum, Suppl.f 162, is a genus whose

species differ in the number of their stamens and styles,

and yet none can be more natural. Here therefore the

Linnsean system claims our indulgence. Paullinia and

Cardiospermum are more constant.

4. Tetragynia. Here we find the curious Paris, Suppl.f. 143,

and Adoxa.

Class 9. Enneandria. Stamens 9.

Orders 3.

1. Monogynia. Of this the precious genus Laurus, Suppl.
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^161, including the Cinnamon, Bay, Sassafras, Camphor^

and many other noble plants, is an example.

2. Trigynia has only the Rheum, the Rhubarb, nearly re-

lated to Rumex.

3. Hexagynia. Bulomusumhellatus^Suppl. f. 14, a great orna-

ment to our rivers and pools.

Class 10. Decandria. Stamens 10.

Orders 5.

1. Monogynia. A numerous and fine assemblage, beginning

with a tribe of flowers more or less correctly papilionaceous

and leguminous, which differ very materially from the rest

of that Natural Order, in having ten stout, firm, separate

stamens. See Cassia, and Sophora, Suppl.f. 262.

The Ruta, Rue, and its allies, now become very numer-

ous, follow. See Boronia, Stippl. f. 237 . Dictamnus, vulgra-

ly called Fraxinella, is one of them. Dioncea Muscipula,

see p. 85, stands in this artificial order, as do the beautiful

Kalmia, Rhododendron, Andromeda, Arbutus and Pyrola.

2. Digynia. Saxifraga, Suppl. f. 243, remarkable for having

the germen inferior, half inferior, and superior, in differ-

ent species, a very rare example. Dianthus, Suppl.f. 15,

16, the Pink or Carnation tribe, and some of its very dis-

tinct Natural Order, Caryophyllece, conclude the Decandria

Digynia.

3. Trigynia. The Caryophyllece are here continued, as Cti-

cuhalus, Silene, Arenaria, very prolific and intricate genera

in the Levant, and Stellaria, Suppl. f. 240. Malpighia,

Suppl.f. 222, and Banisteria, beautiful plants of (or allied

to) the Maple family, which next occur, have no affinity to

the foregoing.

4. Pentagynia. Abounds in more Caryophyllece, as Lychnis,

and Cerastium, Cotyledon, Sedum, and Oxalis, are placed

here. Some of the last genus have the filaments united at
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their base, and therefore should belong to the sixteenth

class,—another defect in the artificial system.

5. Decagyiiia. Consists of only JSfeurada, with Phytolacca;

the latter an irregular genus as to stamens and styles, which

therefore afford good marks to discriminate the species.

Class 11. Dodecandria. Stamens 12 to 19.

Orders 6.

1. Monogynia. A rather numerous and very various order

with scarcely any natural affinity between the genera.

Some of them have twelve, others fifteen or more stamens,

which should be mentioned in their characters. Asarum,

SuppL f. 157, and the handsome Lythrum Salicaria, Suppl.

f. 255, also the American Snow-drop tree, fia/esm, not rare in

our gardens, may serve as examples of this order. Sterculia

is very properly removed hither from Gynandria, by Schre-

ber and Willdenow, as its stamens are not inserted above

the germen.

2. Digynia consists of Heliocarpus, a very rare American tree,

with a singularly fringed or radiated fruit; and Agi'imonia.

The latter might as well have been placed in the next class,

with which it agrees in natural order.

3. Trigynia is chiefly occupied by Reseda, Snppl. f. 17, the

Mignonette, and Euphorbia, Suppl. f. 268, one of the best

defined and most natural genera, of which the punicea, Sm.

Ic. Pict. t. 3, is a splendid exotic species ; but Euphorbia is

now better placed in Monoecia Monandria.

4. Tetragynia, in Schreber and Willdenow, consists of Calli-

gonum, and Aponogeton, already mentioned, p. 213.

5. Pentagynia has Glims, an insignificant genus ; and Black-

wellia, a doubtful one.

6. Dodecagynia is exemplified in empervivum, the House-
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leek, Suppl. f. 242, whose styles vary from twelve to

eighteen or twenty. Sempervivum sediforme is a Sedum

with a superabundance of parts in the fructification. Lin-

naeus confounded it with S. rupestre.

Class 12. Icosandria. Stamens 20 or more, inserted

into the Calyx.

Orders 3.

1. Monogynia, consists of fine trees, bearing for the most

part stone-fruits, as the Peach, Plum, Cherry, Suppl. f.

261, &c., though the leaves and other parts are bitter,

acrid, and, as we have already mentioned, sometimes very

dangerous, owing to a peculiar essential oil, known by its

bitter almond flavour. The Myrtle tribe is another

Natural Order, comprehended chiefly under Icosandria

Monogynia^ as Eucalyptus, Suppl. f. 253, abounding in a

fragrant and wholesome aromatic oil. These are plentiful

in New Holland. Caryophyllus aromaticus, the Clove,

should on every account be removed hither. Cactus, Suppl.

f. 246, is placed here.

2. Pentagynia. In this order it is most convenient to in-

clude such plants as have from two to five styles, and

occasionally, from accidental luxuriance only, one or two

more. An example of it is the very natural family of the

Pomacece, as Pyrus, the Apple, Pear, &c., and Mespilus,

Suppl. jf. 18, 19. In this family, some species of the same

genus have five, others three, two, or only one style, and a

corresponding number of seeds. Spircea, nearly allied to

it, stands here, most of its species having five styles, though

some have a much greater number, Suppl. f. 260 ; Mesem-
bryanthemum, Suppl. f. 248, a vast and brilliant exotic

genus, of a succulent habit, abounding in alkaline salt,

and a few genera naturally allied to it, make up the rest

of the order.

3. Polygynia. An entirely Natural Order of genuine Rosa-

ceous flowers, except possibly Calycanthus. Here we find
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Rosa, Suppl. f. 256, 257; Ruhus, Fragaria, Suppl. f.

259, Potentilla, Tormentilla, Geum, Dryas, and Comarum ;

all elegant plants, agreeing in the astringent qualities of

their roots, bark, and foliage, and in their generally eat-

able, always innocent, fruit. The vegetable kingdom does

not afford a more satisfactory example of a Natural Order,*

composed of natural genera, than this ; and Linnaeus has

well illustrated it in the Flora Lapponica. His genus

Tormentilla, differing from Potentilla in number of petals

and segments of the calyx, though retained by Jussieu,

may perhaps be scarcely distinct
; yet there is a difference

in their habit, which has induced me to leave it for further

consideration. Haller united them both with Fragaria

and Comarum, which the character and habit of the latter

totally forbid, and Gaertner has well suggested a mark

from the smoothness of the seeds in Fragaria, (as well as

Comarum,) to strengthen that of its pulpy receptacle.

"Whatever difficulties may attend these genera, how ad-

mirably does the fruit serve us in Rosa, Rubus, Dryas and

Geum, to discriminate those whose leaves, flowers and

habit all stamp them as distinct! A student cannot do

better than to study this order and these genera, as an

introduction to the knowledge of more obscure ones ; and

the beautiful plants which compose it, mostly familiar to

every body, ai*e easily obtained.

Class 13. Polyandria. Stamens numerous, inserted into the

Receptacle.

Orders 7.

1. Monogynia. The genera of this order are artificially

distributed, according to the number of their petals, but

not so arranged in the body of the system. They form a

numerous and various assemblage of handsome plants,

but many are of a suspected quality. Among them are

* Nor a better illustration of the superiority of the Natural over the Arti-

ficial Arrangement. For in the latter, other genera belonging to it are scatter-

ed through the Classes Tetrandria {AlchemiUa, Sanguisorba}, Pentandria

{Sihbaldia), Dodecandria {Agrimonid), and Monoccia (Poterium).—Ed.
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the Actma, Suppl. f. 217, the Poppy, f. 218, the Caper-

shrub, Suppl. f, 20, the Sanguinaria Canadensis, remarkable

for its orange juice, hke our Celandine; also the beautiful

genus Cistus, Suppl. f. 230, with its copious but short-lived

flowers, some of which have irritable stamens; the Utia,

Suppl. f. 235 ; the splendid aquatic tribe of Nymphcca,

&c., Suppl. f. 219. But the pi'ecious Nutmeg and the Tea,

(see Monadelphia), are perhaps erroneously placed here by

Linnseus, as well as the Clove ; while on the other hand

Cleome more properly belongs to this part of the system

than to the fifteenth Class.^ „

2. Digynia has principally the PcBonia, variable in number

of pistils, and Fothergilla alnifolia, an American shrub.

3. Trigynia. Delphinium the Larkspur, and Aconitum the

Monk's hood, two variable and uncertain genera as to

number of pistils.

4. Tetragynia. Tetracera ought, by its name, to have con-

stantly four pistils, but the rest of this order are very

> doubtful. Caryocar, whose large rugged woody nuts con-

tain the most exquisite kernel ever brought to our tables,

and which is the same plant with Gartner's and Schreber's

Rhizobolus, as the excellent Willdenow rightly judged, is

not certain in number ; and still less the Cimicifuga

;

whilst Wahlbomia is probably a Tetracera : see Willdenow.

5. Pentagynia contains chiefly Aquilegia the Columbine, and

Nigella—both strictly allied to genera in the third order.

Reaumuria indeed is here well placed. Some NigellcB

have ten styles.

6. Hexagynia consists of Stratiotes, and Brasenia, a new
genus of Schreber's with which I am not acquainted.

I would recommend an union of the last five orders, for

the same reason that influenced me in the preceding class.

They now only serve to keep natural genera asunder, the

species of which not only differ among themselves as to
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number of pistils, but each species is often variable

besides. The genera are so few that no inconvenience

could arise on that account. I conceive such reforms,

founded in experience, not in theory, serve to strengthen

the system, by greatly facilitating its application to prac-

tice.

7. Polygynia. An order for the most part natural, compre-

hending some fine exotic trees, as Dillenia, Suppl.f. 230,

231; Liriodendron, the Tulip-tree; the noh\e Magnolia^

Suppl. f. 229, &c. ; a tribe concerning whose genera our

periodical writers are falling into great mistakes. To
these succeed a family of plants, either herbaceous or

climbing, of great elegance, but of acrid and dangerous

qualities, as Anemone,, in a single state the most lovely, in

a double one the most splendid, ornament of our parterres

in the spring; Atragent and Clematis, Suppl. f. 213,

so graceful for bowers ;
Thalictrum, Adonis, Ranunculus^

^214, Trollius, Helleborus, f. 2\b, and Caltha, f. 216,

all conspicuous in our gardens or meadows, which, with a

few less familiar, close this class.

Nothing can be more injudicious than uniting these two

last classes, as some inexperienced authors have done.

They are immutably distinct in nature and characters,

whether we call the part which immediately bears the

stamens in the Icosandria a calyx, with most botanists, or

a receptacle, with Mr. Salisbury in the eighth volume of

the Linnaean Society's Transactions, where, among many
things which I wish had been omitted, are some good

remarks concerning the distinction between calyx and

corolla. This the writer in question considers as decided

in doubtful cases by the latter sometimes bearing the

stamens, which the former, in his opinion, never really

does.

Class 14. Didynamia. Stamens 2 long and 2 short.

Orders 2, each on the whole very natural.

1. Gymnospermia. Seeds naked, in the bottom of the calyx
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four, (in other words four Achenia, or apparently naked

seeds,) except in Phryma, which has a solitary seed.

—

Corolla monopetalous and irregular, a little inflated at the

base, and holding honey, without any particular nectary.

Stamens in two pairs, incurved, with the style between

them, so that the impregnation rarely fails. The plants

of this order are mostly aromatic, and none, I believe,

poisonous. The calyx is either in five nearly equal seg-

ments, or two-lipped. Most of the genera alFord excel-

lent essential characters, taken frequently from the corolla,

or from some other part. Thus,

Perilla has two styles, of which it is an unique example

in this class.

Mentha, a corolla whose segments are nearly equal, and

spreading stamens.

Lavandula, the Lavander, and Westringia, have a corolla

resupinata, reversed, or laid on its back.

Teucrium, a deeply divided upper lip, allowing the sta-

mens and style to project between its lobes.

Ajiiga, scarcely any upper lip at all.

Lamium has the mouth toothed on each side, Suppl.

f. 21, 22.

Prunella has forked filaments; Cleonia, four stigmas;

Prasium, a pulpy coat to its seeds. These instances will

suffice as clear examples of natural genera, distinguished

by an essential technical character, in a most natural

order.*

2. Angiospermia. Seeds in a seed-vessel, and generally very

numerous, Suppl. f. 171, 181, 175, 176.—The plants of

this order have the greatest possible affinity with some

families in Pentandria Monogynia. Some species even

vary from one class to the other, as Bignonia radicans,

and Antirrhinum Linaria, in which the irregular corolla

becomes regular, and the four unequal stamens are

* Tbis Natural Order has been admirably illustrated by a most able Botanist,

Mr. Bentbam, in different pages of the Bot. Register, and in his " Labiatarum

Genera et Species," Part I. Lon<lon, 1832.

—

Ed.
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changed to five equal ones ; nor does this depend, as has

been asserted, on the action of any extraneous pollen upon

the stigmas of the parent plant, neither are the seeds

always abortive. No method of arrangement, natural or

artificial, could provide against such anomalies as these,

and therefore imperfections must be expected in every

system. The celebrated Linncea, SuppL f. 200, is one of

this order, also Verbena, f. 174, and Sibthorpia, f. 176.

Class 15. Tetradynamia. Stamens 4 long and 2 short.

Orders 2, perfectly natural.* Flowers cruciform.

1. Siliculosa. Fruit a roundish pod, or pouch. In some

genera it is entire, as Draba, and the Honesty or Satin-

flower, Lunaria : in others notched, as Thlaspi, Suppl,

f. 23, 24, and Iberis ; which last genus is uniquef in its

Natural Order in having unequal petals. Crambe, Isatis,

and Bunias certainly belong to this Order, though placed

by Linnaeus in the next.

2. Siliquosa. Fruit a very long pod. Some genera have a

calyx clausus, its leaves slightly cohering by their sides, as

Raphanus, Cheiranthus, Hesperis, Brassica. Others have

a spreading or gaping calyx, as Cardamine, Suppl. f. 28

—

30 ;
Sisymbrium, and especially Sinapis.

Cleome is a very irregular genus, allied in habit and

even in the number of stamens of several species, to the

Polyandria Monogynia. Its fruit, moreover, is a capsule

of one cell, not the real two-celled pod of this Order.

Most of its species are foetid and very poisonous, whereas

scarcely any plants properly belonging to this Class are

remarkably noxious, for I have great doubts concerning

* Natural, but not perfectly distinct. Of some species of Nasturtium and

Draha, and of several Exotic Genera, it is not easy to say to which of the Orders

they should be referred. The fruits are certainly not always either a " roundish

pod," or a " very long pod." The whole class is indeed a vast and extremely

Natural family, exclusive of Cleome.—Ed.

t Except one species of Teesdalia, Sm. Compend. ed. 4. 1 10. Suppl. f. 25
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the disease called Raphania, attributed by Linnseus to the

seeds of Raphamis Raphanistrum.

The Cruciform plants are vulgarly called antiscorbutic,

and supposed to be of an alkalescent nature. Their essen-

tial oil, which is generally obtainable in very small quanti-

ties by distillation, smells like volatile alkali, and is of a

very acrid quality. Hence the foetid scent of water in

which cabbages, or other plants of this tribe, have been

boiled.

Class 16. Monadelphia. Stamens united by their filaments

into one tube.

Orders 8, distinguished by the number of their stamens.

1. Triandria is exemplified by Sisyrinchium, Suppl. Jl 151,

and Ferraria, both erroneously placed by Linnaeus in

Gynandria. Also the singular Cape plant Aphyteia, con-

sisting of a large flower and succulent fruit, springing

immediately from the root, without stem or leaves. On
this plant Linnaeus published a dissertation in 1775. Ta-

marindus has lately been removed hither from the third

Class, perhaps justly, (but most unnaturally, for it belongs

to the Natural Order Leguminosce.—Ed.)

2. Pentandria. Erodium, separated, with great propriety

ixom Geranium by L'Heritier
;
Hermannia, a pretty Cape

genus; and a few other plants, more or less akin to the

Mallow tribe, compose this Order; to which also strictly

belong some species of Linum, Geranium, &c. Passiflora,

Suppl. f. 271, removed from Gynandria, belongs most

unquestionably to Pentandria Trigynia, and by no means

to this Class.

3. Heptandria consists only of Pelargonium of L'Heritier,

Suppl. f. 227, an excellent genus, comprising most of the

Cape Geraniums, and marked by its irregular flower,

seven stamens, and tubular nectary.

4. Octandria contains Aitonia, named in honour of the excel-
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lent and universally respected author of the Hortus

Kewensis. Pistia is, I believe justly, placed here by

Schreber and Willdenowr.

5. Decandria. Geranium, properly so called, Suppl. f. 31—
35, is the principal genus here. The late Professor

Cavanilles, however, in his Dissertationes Botanicce, referred

to this Order a vast number of genera, never before

suspected to belong to it, as Banisteria, Malpighia, Suppl.

f. 222, Turr^ea, f. 225, Melia, &c., on account of some
fancied union of their filaments, perhaps through the

medium of a tubular nectary ; vi^hich principle is absolutely

inadmissible ; for we might just as well refer to Monadelphia

every plant whose filaments are connected by insertion

into a tubular corolla. Some species of Oxalis, see p. 215,

belong to this Order ; as do several papilionaceous genera,

of which we shall speak under the next Class.

6. Endecandria contains only the splendid South American

genus Brownea, the number of whose stamens is different

in different species.

7. Dodecandria, Stamens mostly fifteen, is composed of some

fine plants allied to the Mallows, as Pterospermum, Penta-

petes, &c.

8. Polyandria, a very numerous "and magnificent Order,

comprises, among other things, the true Columniferce or

MalvacecB, as Malva, Suppl.f. 36, 37, Hibiscus,Gossypiumthe

Cotton-tree, Alcea the Hollyhock, &c. Stately and beau-

tiful plants of this Order though not Malvaceae, are

Carolinea, whose angular seeds are sold in our shops by

the name of Brazil nuts;* Gustavia, named after the King

of Sweden, a great patron of botany and of Linnaeus

;

Camellia, t. 42, whose splendid varieties have oflate become

favourites with collectors; Thea, the Tea-tree, its near

* Surely not. Brazil-nuts are the seeds of the Bertholletia excelsa, of the

Natural Order Lecythidece, Rich. ( Myrtacem, Tribe Lecythidece, De Cand.J See

Humboldt, " Plantes Equinoctiales," Carolinea is a totally different plant, really

belonging to the Malvacea ; or to a groupe of Malvacece called Bomhacea.—Ed.
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relation, placed by Linnaeus in Polyandria Monogynia;

Stuartia, f. 61, 62; and Barringtonia, the original Com-

mersonia.

Class 17. Diadelphia. Stamens united by their filaments

into two parcels, both sometimes cohering at the base,

(thus truly monadelphous.

—

Ed.)

Orders 4, distinguished by the number of their Stamens.

Flowers almost universally papilionaceous.

1. Pentandria. The only genus in this Order is Monnieria,

a rare little South American plant, whose Natural Order

.
is uncertain. It has a ringent corolla, ternate leaves, a

' simple bristly pubescence, and is besprinkled with resin-

ous dots. (It belongs to the Rutacece.—Ed.)

2. Hexandria. Saraca, in this Order, is as little known as the

Monnieria, except that it undoubtedly belongs to the

leguminous family. It seems most allied to Brownea,

Jonesia, Afzelia, &c. (It is indeed referred, upon the

authority of Ventenat's Herbarium, to the beautiful Jbwesj'a

Asoca.—Ed.).—Fumaria, Suppl. f. 38, 39, the only genus

besides, is remarkable for the great variety of forms in its

seed-vessel, whence Botanists who make genera from

technical characters, without regard to natural principles,

have injudiciously subdivided it.

3. Octandria. Polygala is the principal genus here. Amer-

ica and the Cape of Good Hope abound in beautiful

species of it, and New Holland affords some new genera,

long confounded with this. Dalbergia is perhaps as well

placed in the next Order.

4>. Decandria is by far the most numerous, as well as natural.

Order of this Class, consequently the genera are difficult

to characterize. They compose the family of proper

Papiiionacece or LeguminoscB, the Pea, Vetch, Broom, &c.

Their stamens are most usually nine in one set, with a

single one separate.



226 DIADELPHIA,

The genera are arranged in sections variously characterized.

* Stamens all united, that is, all in one set. The plants of

this section are really not diadelphous but monadelphous.

See Spartium, Suppl. f. 40. Some of them, as Lupinus, and

Ulex, Suppl. f. 41, have indeed the tenth stamen evidently

distinguished from the rest, though incorporated with them

by its lower part. Others have a longitudinal slit in the

upper side of the tube, or the latter easily separates there,

as Ononis, without any indication of a separate stamen.

Here therefore the Linntean System swerves from its strict

artificial laws, in compliance with the decisive natural char-

acter which marks the plants in question. We easily

perceive that character, and have only to ascertain whether

any papilionaceous plant we may have to examine has ten

stamens, all alike separate and distinct, in which case it

belongs to the tenth Class, or whether they are in any way

combined, which refers it to the seventeenth.

** Stigma downy, without the character of the preceding

section, for this and all the following are truly diadelphous.

Very nice, but accurate marks distinguish the genera, v/hich

are sufficiently natural. The style and stigma afford the

discriminating characteristics of Orobus, Pisum, Suppl.f. 42

—

47
;
Lathyrus, Vicia, and no less decisively in Ervum, which last

genus, notwithstanding the remark in Jussieu, 369, " stigma

non barhatum," (taken probably from no genuine species,)

most evidently belongs to this section, as was first remarked

in the Flora Britannica ; and it is clearly distinguished from

all the other genera of the section by the capitate stigma

hairy all over; nor is any genus in the whole Class more

natural, when the hitherto mistaken species are removed to

their proper places. See Fl. Brit.

*** Legume imperfectly divided into two cells, always, as in

all the following, without the character of the preceding sec-

tions. This is composed of the singular Biserrula, known by

its doubly serrated fruit, of which there is only one species

;

the Phaca, and the vast genus of Astragalus, Suppl.f. 263, long

since illustrated in a splendid work by Professor De CandoUe.
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**** Legume with scarcely more than one seed. Of this

section, Psoralea ; the curious Stylosanthes of Swartz; the

/ra//«a of Thunberg ; and our own Trifolium, are examples.

The last genus, one of the most natural as to habit and quali-

ties, is extremely untractable with respect to botanical charac-

ters. Some species have many seeds in each pod ; some have

not even the capitate inflorescence, made a part of the generic

definition. The difficulty is lessened by establishing Melilotus

as a genus, with Jussieu; but the whole requires to be well

reconsidei*ed ;
for, if possible, so great a laxity of definition,

with such glaring exceptions, should not disgrace any system.

***** Legume composed of single-valved joints, which are

rarely solitary. Hedysaricm is the most important genus of

this section, and is known by its obtuse or rectangular keel.

Hippocrepis, Ornithopus, and Scorpiurus, known in gardens

by the name of Caterpillar, from its worm-like pod, are fur-

ther examples. Smithia, Ait. Hort. Kew. t. 13, is remarkable

for having the joints of the legume connected by means of the

style, as by a thread ; the stamens in two equal divisions, with

five anthers to each ; and a two-lipped calyx. Hedysarum
vespertilionis in some points approaches this genus, and more
certain species are possibly latent among the numerous unset-

tled papilionaceous plants of India.

****** Legume of one cell, with several seeds. To this

belong the genus Melilotus, if separated from Trifolium ; the

Indigofera, several species of which are so valuable for dyeing

blue; the handsome Robinia, Cytisus, &c., and Clitoria,*

also Lotus, and Medicago, which last is justly transferred by

Willdenow from the foregoing; section to this.

Papilionaceous plants are rarely noxious to the larger

tribes of animals, though some species of Galega intoxicate

fish. The seeds of Cytisus Laburnum have of late been found

violently emetic, and those of Lathyrus sativus have been

supposed at Floi'ence to soften the bones, and cause death;

* From kXuoi, to close or shut up, in allusion to the situation of the wings

and keel.
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we know of no other similar instances in this Class, which is

one of the most abundant in valuable esculent plants. The
Negroes have a notion that the beautiful little scarlet and

black seeds of Abriis precatorius, so frequently used for neck-

laces, are extremely poisonous, insomuch that half of one is

sufficient to kill a man. This is totally incredible. LinnjEus

however asserts rather too absolutely, that " among all the

leguminous or papilionaceous tribe there is no deleterious

plant to be found."

Class 18. Polyadelphia. Stamens united by their filaments

into more than two parcels.

Orders 3, distinguished by the number or insertion of

their stamens, which last particular Linnsus here over-

looked.

No part of the Linnaean system has been less accurately

defined or understood than the Orders of the eighteenth

Class. Willdenow, aware of this, has made some improve-

ments, but they appear to me not sufficient, and I venture to

propose the following arrangement.

1. Dodecandria. Stamens, or rather Anthers, from twelve to

twenty, or twenty-five, their filaments unconnected with

the calyx. Of this, the first example that presents itself is

Theohroma, the Chocolate tree. The flowers have not

been seen fresh in Europe, and we only know them from

drawings made in the West Indies, one of which, preserved

in the Linnaean herbarium, is my authority for the follow-

ing descriptions. The filaments are inserted between the

long tapering segments of a five-cleft nectary, on its out-

side, and each bears at its summit four sessile, obtuse,

spreading anthers. Aublet's figure of this genus, which

Schreber and Willdenow seem to have followed, represents

but two. The fruit is perhaps most propex'ly a berry with

a hard coat, whose seeds, when roasted, make chocolate.

Buhroma of Schreber, Guazuma of Lamarck, t. 637, con-

founded by LinnjEus with the preceding genus, has similar
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filaments, but each bears five anthers ; Jussieu and Cavan-

illes say three. The fruit is a woody capsule, with ten rows

of perforations. Abromahas five parcels of anthers, nearly

sessile, on the outside of the nectary, between its obtuse,

reflexed, notched lobes. It is difficult to say how many
anthers compose each parcel, for the different accounts on

record are totally irreconcilable. I have found three ; the

drawing sent to Linnaeus represents six ; and Miller has a

much greater number. Perhaps they may vary. In this

uncertainty the genus in question is best placed with its

natural allies in this Order, with a reference to it in italics

at the end of Polyadelphia Polyandria. Its fruit is a mem-
branous winged capsule, opening at the top. Monsonia,

removed by Schreber and Willdenow to Monadelphia,

rather, I think, belongs to this class, whei*e Linnaeus placed

it. The five filaments, bearinjr each three long-stalked an-

thers, are merely inserted into a short membranous cup, or

nectary, for so the analogy of the three preceding genera

induces me to call it ; and if v/e refer Monsonia to Mona-
delphia, we fall into the error of Cavanilles mentioned

p. 224. Lastly, Citrus, Suppl.f. 224, the Orange, Lemon,

&c., most unquestionably belongs to this Order. Its sta-

mens are about nineteen or twenty, combined variously

and unequally in several distinct parcels ; but those parcels

are inserted into a proper receptacle, by no means into the

calyx, as the character of the Class Icosandria indispensably

requires. Even the number of the anthers of Citrus ac-

cords better with most plants in Dodecandria than in Icos-

andria, notwithstanding the title of the latter.

2. Icosandria. Stamens numerous, their filaments inserted

(in several parcels) into the calyx.—To this Order Profes-

sor Willdenow properly refers Melaleuca, Suppl.f. 53—56,

which had previously stood in Polyandria, botanists having

only considered number and not insertion in the Orders of

Polyadelphia, whence a double mistake has arisen, concern-

ing Citrus on the one hand, and Melaleuca on the other.

3. Polyandria. Stamens very numerous, unconnected with
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the calyx. This Order consists of several genera. The

most remarkable is Hypericum, Suppl. f. 48—50, whose

stamens are united into three or five parcels, corresponding

Vi^ith the number of its styles. Mimchhausia is a Lagerstro-

mia, nor does it appear to be polyadelphous at all. Lin-

naeus seems to have intended bringing Thea into this

Order ; see Monadelphia Polyandria.

Class 19. Syngenesia. Anthers united into a tube. Flowers

compound.

Orders 5.

This being truly a natural Class, its Orders are most of

them equally so, though some are liable to exceptions, as will

presently be explained.

1. Polygamia mqualis. In this each floret, taken separately,

is perfect or united, being furnished with its own perfect

stamens and pistil, and capable of bringing its seed to

maturity without the assistance of any other floret. The
Order consists of three sections.

* Florets allligulate, or strap-shaped, Suppl. f.bl—60, call-

ed by Tournefort semijlosculous. These flowers are gen-

erally yellow, sometimes blue, very rarely reddish. They

expand in a morning, and close towards noon, or in cloudy

weather. Their herbage is commonly milky and bitter.

Leontodon, Tragopogon, Hieracium, and Cichorium, exemplify

this very natural section.

** Flowers globose, generally uniform and regular, their

florets all tubular, five-cleft, and spreading, Suppl. f. 61—63.

—Carduus, Onopordum, and Arctium, well exemplify this.

Carlina does not so exactly agree with the above definition,

having a flat disk ; but its affinity to the other genera is in-

dubitable. Its flattened disk and radiating coloured calyx

seem contrived to imitate the radiated flowers of the follow-

ing Order.
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*** Flowers discoid, their florets all tubular, regular, croioded

and parallel, forming a surface nearly flat, or exactly conical.

Their colour is most generally yellow, in some cases pink.

Santolina, and Bidens are genuine examples of this section

;

Eupatoriwn, and the exotic Stcehelina, approach to the pre-

ceding one. There is however the most absolute difference

between these two sections, collectively, and the first
;
while,

on the other hand, they have considerable affinity with some

of the following Orders, as will be hereafter explained.

2. Polygamia superflua. Florets of the disk perfect or united
;

those of the margin furnished with pistils only ; but all

producing perfect seed.

;

* Discoid, the florets of the margin being obsolete or

inconspicuous, from the smallne.ss or peculiar form of the

corolla; as Artemisia, Tanacetum, Conyza, and Gnaphalium.

In the last the marginal florets are mostly five-cleft and

tubular like the rest, only wanting stamens. Caution is

requisite to detect the difference between this section and

the preceding Order.

** Ligulate, two-lipped, of which Perdicium, a rare exotic

genus, is an instance.

*** Radiant, the marginal florets ligulate, forming spread-

ing conspicuous rays; as Bellis, the Daisy, Aster, or Michael-

mas Daisy, a very numerous genus in America
;
Chrysanthe-

mum, Inula, Suppl. f 66—69, &c. This section seems, at

first sight, a combination of the first and third sections of the

former Order, but this is chiefly in the form of its corollas.

It is rather an approach of that third section towards what is

equivalent to becoming double in other tribes. Accordingly,

the Chamomile, Anthemis nobilis, Chrysanthemum Leucanthe-

mum, and some others, occasionally have their whole disk

changed to ligulate white florets, destitute of stamens, and

consequently abortive! Such are actually called double

flowers in this Class, and very properly. Many exotic species

so circumstanced are met with in gardens, A few very strange
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anomalies occur in this section, as already mentioned ; see

jo. 155, one Siegesbeckia having but three stamens, instead of five,

the otherwise universal number in the Class ; and Tussilago

Petasites, Br. FL) hybrida,* as well as paradoxa of Retzius,

having distinct anthers. Nature therefore, even in this most

natural Class, is not quite without exceptions.

3. Polygamiafrustranea. Florets of the disk, as in the pre-

ceding, perfect or united, Suppl. f. 65 ; those of the margin

neuter, Suppl. f. 64, or destitute of pistils as well as of

stamens; only some few genera having the rudiments of

pistils in their radiant florets.

This Order is, still moi-e evidently than the last, analo-

gous to double flowers of other Classes. Accordingly,

Coreopsis is the vei'y same genus as Bidens, only furnished

with unproductive radiant florets. C. bidens of Linnaeus is

the same species as his B. cernua ; C, coronata is his B.

frondosa ; and C. leucantha, B. pilosa. Some species of

Coreopsis, indeed, have never been found without rays.

Linnseus expresses his difficulties on this subject in Phil.

Bot. sect. 209, but seems inclined to unite the two genera.

A similar ambiguity occurs between Gorteria and Atracty-

lis, Relhania (of the last Order) and Athanasia, and in

some degree between Centaurea and Carduus, or Serratula ;

only the scales of the calyx of Centaurea generally keep

that genus distinct.

I should be much inclined to abolish this Order. Those

of its genera which have rudiments of pistils in their radi-

ant florets, as Rudbeckia and Helianthus, would very com-

modiously range with their near relations in Polygamia

superjlua, nor are we sure that such radiant florets are in

all circumstances abortive, neither can a student often

know whether they are so or not. It does not follow,

from what has just been observed, that the presence of

radiant florets, whether abortive or not, can never afford

* This is now universally acknowledged to be the pistilliferous state of

Tussilago Petasites (Petasites vulgaris, Br. FL), that plant being in a great

measure direcious.

—

Ed.



GYNANDRIA. 233

a generic character, provided there be no corresponding

genus without them. This must be determined by experi-

ence and observation. They are indeed to be considered

as a very secondary mark, the most essential in this Class

being derived from the receptacle, crown of the seed, and

calyx. These Geertner has illustrated with tlie greatest

accuracy and skill, but even these must not be blindly fol-

lowed to the destruction of natural genera.

4. Polygamia necessaria. Florets of the disk furnished with

stamens only; those of the margin, or radius, only with

pistils ; so that both are necessary to each other. This is

well seen in the common Garden Marigold, Calendula, in

whose calyx, when ripening seed, the naked and barren

disk is conspicuous. Othonna, Arctotis, Osteospermum and

Silphium, not rare in gardens, are further examples of this

Order, which I believe is constant and founded in nature.

We have no British specimens either of it or the following.

Filago, at least as far as our Flora is concerned, belongs to

Gnaphalium.

5. Polygamia segregata. Several flowers, either simple or

compound, but with united tabular anthers, and with a

partial calyx, all included in one general calyx. Of these

the Globe-thistle, Echinops, and Stoebe, with Seriphium

and Corymhium, (which two last require to be removed

hither from the abolished Linnsean Order, Syngenesia Mo-
nogamia,) have only one floret in each partial calyx;

Jungia has thi-ee, Elephantopus, four, others more. In

every case the partial calyx is distinguished from the chaffy

seed-crown, observable in several genera of the other

Orders, (though the latter is indeed analogous to a calyx,)

either by being inferior, or by the presence of a seed-crown,

or feathery down, besides. See Lamarck, t. 718—723,

where the plants in question are well represented.

Class 20. Gynandria. Stamens inserted either upon the

style or germen.
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Orders 9 in Linnsus, but some alterations concerning them
are necessary.

This is one of those Classes abolished by the celebrated

Thunberg, and by several less intelligent writers who have

followed him. The reasons which led to this measure appear

to have been, that Linnseus has erroneously placed in

Gynandria several plants which have not the requisite char-

acter ; hence that character itself has been judged ambiguous,

or not founded in nature, and the system has been supposed to

be simplified by overlooking it. This appears to me a great

mistake. The character of the Class, taken as above, is as

evident, constant, and genuine as that of any other in the

system. No doubt can arise, if we be careful to observe that

the stamens actually grow out of the germen or style, and

not merely out of any part that supports the germen ; as will

appear by examples.

1. Monandria. Stamen, or sessile Anther, one only. This

contains all the beautiful and curious natural family of the

Orchidece, or Orchis tribe, except only Cypripedium, which

belongs to the next Order. I am induced to consider the

bulk of this family as monandrous, upon a careful review

of Professor Swartz's representation of the subject, in his

excellent treatise, long ago published in English. See

Tracts relative to Botany translatedfrom different Languages

(by Mr. Konig), printed for Phillips and Pardon, 1805.

I have already, p. 133, mentioned the glutinous nature of

the pollen of these plants. This forms yellow elastic

masses, often stalked, in each cell of the anther, and the

cells are either parallel and close together, or removed

from each other to the opposite sides of the style; which

serves to connect them, just as the filament does in many

Scitamineous plants, alike therefore decided to be monan-

drous. Such a decision, with regard to those also, is j ustified

by the analogy of other species, whose cells being approx-

imated or conjoined, properly constitute but one anther.

The grand and absolute subdivision of the Orchidece is

justly founded by Dr. Swartz, after Haller, on the struc-

ture of the anther, whether it be, as just described, parallel^
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like that of Orchis, Ophrys, Suppl.f. 70—72; and Diuris,

JExot. Bot. t. 9, &c. ; or vertical, consisting of a moveable

lid on the top of the style, like Dendrobium, Suppl. f. 77,

78; or Malaxis. The style of the Orchidece has been

called a column, but I think that term now altogether

superfluous. It is really a style, and the stigma is a moist

shining space, generally concave, and situated, for the

most part, in front of the style beneath the anther. In

Orchis [Habenaria, Br. Fl.) bifolia, and others, it is just

above the orifice of the spur. Concerning the nectary of

these plants there has been much diversity of opinion.

The calcar, spur, in Orchis, and some other genera, is

acknowledged to be such, and holds abundance of honey.

This spur is judged by Swartz, as well as Linnaeus, a

decisive generic mark of distinction, and it commonly is

so: but some Indian species brought by Dr. Hamilton

prove it not to be absolute. The remarkableandoften highly

ornamented lip, considered by Swartz as the only corolla,

for he takes all the other leaves of the flower for a calyx,

has, by Linnaeus and others, been thought either a part

of the nectary, or, where no spur is present, the only

nectary. Nor is this opinion so ill-founded as many
botanists suppose ; for the front of the lip evidently secretes

honey in Ophrys (or Listera) ovata, and probably in others

not yet attended to. Nevertheless, this lip might, like

the petals of lilies, be deemed a nectariferous corolla, were

it certain that all the other leaves were truly a calyx.

But the two inner are so remarkably different from the

three outer ones in Ophrys, and above all in Stelis, Exot.

Bot. t. 75, that I am most inclined to take the former for

the corolla, the latter being, according to all appearance,

a calyx. An insensible gradation from one to the other,

of which we have pointed out other instances in treat-

ing of this subject already, occurs in Diuris, while in

some Orchidece the leaves all partake more of the habit of

a calyx, and in others of a corolla. Even the lip in

Thelymitra, assumes the exact form, coloui*, and texture,

of the rest of the flower ; which proves that a dissimilarity

between any of these parts is not always to be expected in
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the family under consideration. Vahl appears by the

preface to his Enumeratio Plantarum to have removed the

Scitamineoe to Gynandria, because the stamen of Canna

adheres to the style. This, if constant, could only concern

that genus, for the rest of the Order are in no sense

gynandrous.

2. Diandria. To this Order Cypripedium must be referred,

having a pair of very distinct double-celled anthers. Here

we find Forstera, so well illustrated by Professor Swartz

in Sims and Konig's Annals of Botany, v. 1. 291, t. 6; of

which genus Phyllachne, t. 5 of the same volume, is justly

there reckoned a species. Of the same natural order with

Forstera is Stylidium ; but that having, I think, four

anthers, belongs to the fourth Order of the present Class.

Gunnera, placed by Linnaeus in Gynandria Diandria, is

not yet sufficiently well understood.

3. Triandria. Salacia, if Linnaeus' description be right, is

properly placed here; but Jussieu doubts it, nor does my
dried specimen serve to remove the uncertainty. Stilago

proves to be merely the barren plant of Antidesma alexi-

teria, and belongs to Dioecia ; as Sisyrinchium, Suppl.

^151, and Ferraria, do to Monadelphia, the tubular united

stamens of the two last having been mistaken for a solid

style. Rhopium of Schreber {Meborea of Aublet, t. 323,)

seems therefoi'e the only certain genus of the Order under

consideration ; unless Lamarck be right in referring to it

Jacquin's Strumpfia, upon which I have not materials to

form any opinion. The original discoverer attributes to

this plant five stamens with united anthers; hence it found

a place in the Syngenesia Monogamia of Linnaeus. La-

marck merits attention, as he appears to have had an

authentic specimen. See his t. 73

L

4. Tetrandria, Nepenthes, of whose extraordinary kind of

leaf mention is made, p. 95, is the only genus of this

Order in Linnaeus, but very erroneously placed here, for

it belongs to Dioecia Monadelphia. The Order however
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must be I'etained for the sake of Stylidium, Suppl. f.
73—76, a New Holland genus, related, as above-mention-

ed, to Forstera. This is my Ventenatia, Exot Bot. t. 66,

67 ; but another genus having previously, without my
knowledge, received the latter denomination, that of

Stylidium, under which 1 had, some time ago, communi-

cated this genus to the French botanists,* and which they

have adopted, becomes established. See Labillardiere's

excellent work on New Holland plants, where several

species of it are figured.

5. Pentandria. The original genera of this Order, Ayenia,

Gluta, and Passijlora, Suppl. f, 271, most unquestionably

have nothing to do with it, their stamens being inserted

below the germen, merely on a columnar receptacle.

The learned Schreber therefore removed them to the fifth

Class.

It has been thought that this Order might receive a

reinforcement from the Linnaean Pentandria Digynia.

Several of the Contortce have long been suspected to belong

to Gynandria ; see Pergularia, Ic. Pict. t. 16, Suppl. f. 183,

and Andr. Repos. t. 184. In this genus, as well as Cynan-

chum and Asclepias, the pollen appears in five pair of

glutinous masses, exactly like the pollen of Orchidece,

sticking upon the stigma. Each mass of pollen is received

into a bag, or cell, formed by a valvular apparatus that

encircles the organs of impregnation, like the generality

of stamens. The pollen however is, in the above genera,

not found attached to these cells or valves, but to five

glands, each of which is double, and all of them seated on

that thick abrupt angular body which acts as a stigma.f

* I was not aware of Loureiio's Stylidium, a plant, according to his descrip-

tion, of the seventh Class: Fl. Cochinch. 1. 221 ; but this can scarcely inter-

fere with ours, being probably, as it grows about Canton, some well known
shrub that happened to have a seven-cleft flower. It should seem to belong to

the Ritbiacece, notwithstanding some points in the description.

I Mr. R. Brown believes the cells secrete the pollen, and deposit it on the

stigma, as the pollen of some Orchidece sticks to any part of the plant. I now
readily assent to this, and therefore these plants must remain in Pentandria.
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Nor is it worth while to dispute whether this whole body

be a stigma or'not, with regard to the question under con-

sideration ; for it is borne by the styles, above the germen.

I humbly conceive, however, with Linnseus and Jacquin,

that as part of it, at least, receives the pollen, stigma is

full as good a name for this body as Haller's term dolium,

a tub ! Still less is it worth while to controvert with

Kiilreuter the propriety of the term pollen, because the

substance in question is not actually a dry powder, any

more than in the Orchis tribe, or in Mirabilis, Suppl.

f. 167. That term is technically used for the matter which

renders the seeds fertile, including its vehicle, whether the

latter be capsular or glutinous ; in short, whatever the

appearance or texture of the whole may be. Another

question remains, more immediately to our present

purpose, whether these plants have five stamens or ten ?

Jacquin, who has well illustrated several of them in his

Miscell. Aiistr. v. 1. t. 1—4, and Rottboll in a disser-

tation on the subject, contend for the latter. Rottboll

wrote to Haller, " that finding Linnaeus deaf to all that

had been said, he sent him his treatise, to see whether

he would persist in falsifying nature." Thus sordid

underlings foment the animosities and flatter the fail-

ings of their superiors ! Linnasus judiciously suspended

his opinion, and, after all, proves to be most correct.

The analogies of the Orchideoe and Scitaminece, very clearly

decide that the two cells, or the double masses of naked

pollen, can only be considered as one anther of two

lobes. Periploca Grtsca confirms this. Each lobe of its

anthers stands, as in many Scitaminece, on the outermost

edge of the filament; thus meeting that on the adjoining

filament, and in appearance constituting with it a two-

lobed anther, as the lobe of the Scitaminecv, where there

is but one filament, meets its corresponding lobe by em-

bracing the style.

6. Hexandria. Aristolochia, a curious genus, of which there

are many exotic species, is the only example of this, Pistia

being removed to Monadelphia Octandria.
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7. Octandria. The Scopolia of Linnaeus, which originally

constituted this Order, proves to be a Daphne. Cytinus

however, a singular parasitical plant on the roots of Cistus

in the south of Europe, has properly been brought hither

from the Order Dodecandria, of which it originally formed

the only example. The observations of Dr. Sibthorp and

Mr. Ferd. Bauer confirm those of other botanists, that the

anthers are eight, not sixteen, and that they are truly in-

serted upon the style.

8. Decandria is now abolished. Of the two genera which

constituted it, Kleinhoviahelongs to the Class Dodecandria,

having fifteen stamens, see Cavan. Monadelph. t. 146;

and Helicteres to Decandria Monogynia.

9. Dodecandria is likewise abolished.

10. Polyandria is in a similar predicament, for I am not

aware of any genus that can be admitted into it. Xylopia

goes with the greatest propriety to its natural allies

Annoma, Sec, in Polyandria Polygynia, its short stamens

being inserted into the receptacle below the germen.

Grewia, as well as Schreber's Mici'ocos, a good genus,

belong to Polyandria Monogynia, the organs of impregna-

tion being merely elevated on a common stalk, like those

of Passijlora and Ayenia. Ambrosinia, Arum, and Calla,

are all justly removed by Schreber to Monoecia, though I

think, for reasons hereafter given, they are more commod-

,
iously and naturally placed in the Order Polyandria of

that Class, than in the Order Monandria. Dracontium

and Pothos, of the same natural family, having perfect or

united flowers, the former with seven stamens to each, the

latter with four, are undoubtedly to be referred to their

corresponding Classes, Heptandria and Tetrandria. Zos-

tera, the only remaining genus of Gynandria Polyandria

in Linnaeus, I have long ago ventured to remove to

Monandria Monogynia; see Engl. Bot. t. 467.

Class 21. Mondecia. Stamens and Pistils in separate

flowers, but both growing on the same individual plant.
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Orders 9 or 10.

Several reformers of the Linnsean system have also abol-

ished this Class and the two following, by way of rendering

that system more simple. Thirty years' additional exper-

ience since the preface to the seventh volume of English

Botany was written, have but confirmed my opinion, there

given, on this subject. If any plants ought to be removed

from these Classes, they must be such as have the structure

of all the accessory parts of the flower exactly alike, (the

essential parts, or stamens and pistils only, differing,) in

both barren and fertile flowers; and especially such as have

in one flower perfect organs of one kind, accompanied by

rudiments of the other kind, for these rudiments are liable

occasionally to become perfect. By this means dioecious

species of a genus, as in Lychnis, Valeriana, Rumex, &c.,

would no longer be a reproach or inconvenience to the sys-

tem. But, on the other hand, some difficulty would occa-

sionally arise to a student, in deciding whether there were

any real difference of structure between these accessory parts

or not, and it might puzzle an adept to determine the ques-

tion. For instance, whether the nectary in Salix, different

in the barren and fertile flowers of some species, should lead

us to keep that genus in Dioecia, though in other species the

nectary is precisely alike in both the kinds, and occasionally

an abortive germen occurs in the barren flowers, as stamens

do, more rarely, in some fertile ones. Considering all this,

I might refer Salix, Suppl. f. 85—87, to Diandria Mono-

gynia.

With respect to those Monoecious or Dioecious genera

whose barren flowers are decidedly unlike the fertile ones,

the former being in a catkin, the latter not, as Corylus, Quer-

cus, Suppl. f. 80—82, &c., I conceive nothing more pernici-

ous or troublesome can be attempted than to remove them

to the Classes of united flowers. They meet with no allies

there, but, on the contrary, form so natural an assemblage

by themselves, as to be unanimously kept separate by the

authors of every natural system that has appeared. But even

if this were not the case, there is a most important reason for
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keeping them as they are, which regards the artificial system

more particularly, and of which its author was well aware ;

they are of all plants most uncertain in the number of their

stamens. Now this uncertainty is of little moment, when we
have them primarily distinguished and set apart from other

plants by their Monoecious or Dioecious character; because

the genera being few, and the Orders constructed widely as

to number of Stamens, we find little difficulty in determining

any genus, which would by no means be the case if we had
them confounded with the mass of the system. Even the

species of the same genus, as well as individuals of each

species, differ among themselves. How unwise and unscien-

tific then is it, to take as a primary mark of discrimination

what nature has evidently made of less consequence here

than in any other case ! It is somewhat like attempting a

natural system, and founding its primary divisions on the

artificial circumstance of number of stamens.

T proceed to give some illustrations of the Orders in Mb-
noecia.

1. Monandria. Zannichellia andAegopricon, Plant. Ic. ex Herb.

Linn. t. 42, are genuine examples of this Class and Order,

having a different structure in the accessory parts of their

barren and fertile flowers. Artocarpus, the celebrated Bread-

fruit, may likewise be esteemed so, on account ofa partial calyx

in the barren flowers. The other amentaceous genera may
most intelligibly perhaps be referred to the Order Polyan-

dria. Chara is nowremoved to the first Class in the System ;
*

Euphorbia, Suppl.f. 268, is brought hither from the eleventh

Class, at the suggestion of Mr. Brown.

2. Diandria. Anguria can remain here only till the proposed

reformation takes place, having no difference of structure in

its flowers. Lemna, so imperfectly known when Linnaeus

wrote, is now well understood, and, having frequently

united flowers, belongs to the second Class, Suppl.f. 136.

* By some ; by others, and I think with the greatest propriety, to the Class

Cryptogamia.—Ed.

R
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3. Triandria. The great genus of Carex, Suppl.f. 79 and 139,

and some other grassy plants,/ 141, are found here. Typha,

Suppl.f. 138, is less clear in its structure; Sparganium \s

sufficiently so. Tragia, Hernandia and Phyllanthus are

properly placed in this Class and Order.

4. Tetrandria. Littorella, the valuable genera Betula, and

Buxus, Suppl. f. 269 ; also the Nettle, Urtica, f. 273, are

good examples of this. Morus, the Mulberry, of the same

natural order as the Nettle, has scarcely any difference of

structure in the accessory organs of the flowers. This tree,

however, is remarkable for being often inclined to become

even dioecious in its constitution, one individual bearing

most fruit when accompanied by another whose barren

flowers are more effective than its own. Empleurum is one

of those ambiguous genera which are but imperfectly

monoecious.

5. Pentandria. Xanthium, Ambrosia, Nephelium, Parthenium,

Jva, and Clibadium, all partake, more or less accurately,

of the nature of compound flowers ; but their anthers not

being united, they could hardly be referred to the class

Syngenesia ;* particularly Xanthium and Nephelium, whose

fertile flowers have no resemblance to that Class. Amar-
anthus, Suppl.f. 165, an extensive dunghill genus in warm
countries, analogous to our Chenopodium,fo\\ov{s next. Leea

is the same with Aquilicia, and belongs to Pentandria

Monogynia, the former name being retained for the sake

of the highly meritorious botanist and cultivator whom it

commemorates. The Gourd tribe, Cucurbita, Cucumis,

Bryonia, Suppl.f. 270, might be brought hither from the

abolished Order Syngenesia, unless it should be thought

better to consider them as polyadelphous, to which I am
most inclined.

6. Hexandria. Zizania, and Pharus, both grasses, compose

* Willdenow however has removed Iva and Parthenium thither, according

to the original ideas of Linnseus, in Gen. PI. ed. 1.
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this Order, to which Schreber has added Epibaterium and

Pometia of Forster, as well as the splendid Guetlarda. The
latter varies from six to nine in the parts of the flowerj

and constitutes the Order Heptandria in Linnaeus, accord-

ing to his usual principle of placing such irregular plants,

as much as possible, in small Classes or Orders, that they

might be the more easily found.

7. Polyandria. Stamens more than seven. Ceratophyllum,

Myriophyllum, Suppl.f. 251, and the handsome Sagittaria

stand here at present, but the accessory parts in their two

kinds of flowers are alike. Begonia has the number of its

petals, though various in several species, always sufficiently

different in the barren and fertile flowers to fix it here.

—

' The most indubitable plants of this Order are amentaceous,

Quercus, Suppl. f. 80—84, Fagus, Corylus, Carpinus, Jug-

lans, Platanus, &c.

—

Anim, Calla and Amhrosinia, all

brought hither from the twentieth Class, seem to me per-

fectly intelligible as simple monoecious flowers, the barren

one, with many stamens, being superior, or interior, with

respect to the fertile, like the generality of monoecious, as

i

well as all compound flowers, and not inferior, or, as in

every simple one, exterior.

8. Monadelphia. The Fir, Pinus, Suppl. f. 276, so magnifi-

cently illustrated by Mr. Lambert, is very distinct in its

two kinds of flowers. Each barren one consists of a naked

tuft of monadelphous stamens, accompanied only by a few

bracteas at the base. The fertile ones are catkins, with

similar bracteas, each scale bearing on its upper side a pair

of winged seeds, and on its under a leaf-like style and acute

stigma; as Jussieu first suggested, though some botanists have

understood these parts otherwise ; see EngL Fl. v. 4. Acaly-

plia, Croton, Jatropha, Ricinus, and several others of the

Natural Order of Euphorbiaceoe, acrid milky plants, form a

conspicuous and legitimate part of Monoecia Monadelphia.

Omphalea is justly associated with them by Schreber,

though placed by Linnaeus in the Order Triandria, and

this alteration is the more fortunate, as one of its species is
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diandrous. Sterculia is best removed to the eleventh Class,

next to Kleinhovia.

9. Pohjadelphia. If the system should be preserved in its pre-

sent state, without regard to agreement or difference in the

accessory parts of the barren and fertile flowers, I conceive

this Order might be established for the reception of the

Gourd tribe, as already hinted under the fifth Order. Their

filaments are united, in three sets, a character much more

intelligible and constant than the casual and irregular con-
es o

nexion of their anthers which led Linneeus to reckon them

syngenesious ; for they only afford an additional proof that

union of anthers is, in simple flowers, neither a good na-

tural nor artificial guide. If the monoecious and dioecious

Classes be reformed according to the plan to which I have

so often adverted, these plants should go to the Class Poly-

adelphia.

10. Gynandria is scarcely tenable, being paradoxical in its

character, and the two Linnaean genera which compose it,

Andrachne and Agyneia, seem most properly, even as the

system stands at present, to belong to the eighth Order,

to great part of which they are, moreover, naturally related.

Class 22. Dioecia. Stamens and pistils in separate flowers,

situated on two separate plants.

Orders 8.

The foregoing remarks on the Orders of Monoecia apply

also to those of this Class. I shall therefore only briefly

mention some genera properly illustrative of each Order,

more particularly specifying such as require to be placed

elsewhere.

1. Monandria. Brosimum of Swartz, and Ascarina of Forster,

seem, by their descriptions, to be well placed here. Pan-
dams {Athrodactylis of Forster) is more doubtful, not hav-

ing any partial calyx or corolla to divide the stamens into
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separate blossoms, so that the whole may be taken either

for a polyandrous or a monadelphous flower, as well as for

an assemblage of monandrous ones. Najas is a good and

immutable example of this Order. Of Thunberg's Phelypcea

1 have not materials to form a judgment.

2. Diandria. The wonderful Valisneria already described,

p. 168, is a decisive example of this. Cecropia also seems

unexceptionable. Of Salix, see Suppl, f. 85—87, I have

already spoken, p. 240. The scales of its barren and fer-

tile catkins are alike ; its nectaries various.

3. Triandria. Elegia and Restio, hard rushy plants, chiefly

of the Cape of Good Hope and New Holland, appear to be

without any difference in the accessory parts of their flowers,

' which is certainly the case with Empetrum, Ituscus, brought

hither from Dioecia Syngenesia, Osyris, Excoecaria, and

Maba ; Caturus only seeming differently constructed in this

particular; but I have notbeen able to examine the three last.

4. Tetrandria. Trophis^ Baits, and Hippophde, are good ex-

amples of this, though Mr. Viborg is recorded by Schreber

to have occasionally found united flowers, intei'mixed with

the barren ones, in the last-mentioned genus. If this be

usual, Hippophde must be removed to Polygamia Dioecia,

The rest of the order appear to have the accessory parts

alike in both flowers, as Viscum.

5. Pentandria. Humulus, Suppl. f. 274, is almost the only

certain instance here. Spinacia, Acnida, and Cannabis

would be unexceptionable, but they are less absolutely

dioecious, being sometimes monoecious; see p. 166. The

rest of the Order is at best doubtful; nor can the pre-

tended amentum of the barren-flowered Pistacia entitle it

to a permanent place in this Class, for its fructification is

truly a panicle. Clutia, more properly Cluytia, may pos-

sibly remain here. It has no right to a place in the Order

Gynandria,
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6. Hexandria. No difference of structure is discernible

between the barren and fertile flowers of any genus in this

Order ; witness Tamus, though something to the conti-ary

is mentioned in the Genera Plantarum of Linneeus.

7. Polyandria. Under this Order I would certainly compre-

hend all dioecious plants that have from eight to any greater

number of stamens, according to the example set by

LinnjEUS himself in the last Class. The genera are exceed-

ingly variable in this respect ; and if all those, the accessory

parts of whose flowers are uniform, were taken away, the

remainder would be so few, that it is hard to say whether

any would remain at all. Instances of the Order as it

now stands are Popuhis, SuppLf.S8—9 1 ,
Hydrocharis, Siippl.

f. 156, and Mercurialis. The fertile flowers of the latter have,

. in some cases, a nectary or corolla of two slender leaves,

not found in the barren ones, which may entitle it to a

permanent place here. Carica will also probably remain.

Rhodiola is scarcely perhaps distinct from Sedum. Coriaria

and Ailanthus, having often united flowers, are best in the

tenth Class, as Euclea is in the eleventh. I find no genera

truly icosandrous here, though Schreber esteems Flacourtia

and Hedycarya to be so,

8. Monadelphia. Taxus, Suppl. f. 275, and perhaps Juniperus,

also the exotic Ephedra, are legitimate examples of this

Order. Spurious ones are Nepenthes, Myristica the Nut-

meg, and Schreber's Xanthe, all placed by him in the now
abolished Order Syngenesia, and which can only take

shelter here while the Class remains as it is, for they have

no difference of structure in the accessory parts of their

flowers.

Class 23. Polygamia, Stamens and Pistils separate in

some flowers, united in others, either on the same plant

or on two or three distinct ones ; such difference in the

essential organs being moi'eover accompanied with a

diversity in the accessory parts of the flowers.
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Orders 3.

1. Monoecia. United flowers accompanied with barren or

fertile, or both, all on one plant. Atriplex, Suppl. f. 163,

is an instance of this, having the barren flowers of five

regular spreading segments ; the united ones of two com-

pressed valves, which becoming greatly enlarged, protect

the seed. In several species however the flowers are none

of them united, each having only stamens or only pistils.

Throughout the rest of the Order, as it stands in Linnaeus

and Schreber, I can find no genus that possesses the requisite

character. Some of the grasses, indeed have awns to one

kind of flower only, but that part is too uncertain to

establish a character upon ; and this family is so natural

in itself and so liable to variations in the perfecting of its

flowers or florets, that there can be no doubt of the pro'

priety of classing its genera simply by the number of their

stamens and styles, which are very constant.

2. Dioecia. The different flowers on two different plants.

I can scarcely find a certain instance of this, except

Hippophde, already mentioned under Monoecia Tetrandria.

3. Trioecia. Of the only two genera which have ever been

placed here, Ceratonia belongs to Pentandria Monogynia,

Ficus, Suppl. f, 92—95, is so celebrated for the diversity

of its flowers, as connected with the history of vegetable

impregnation, see/>. 169, that we are glad to take advantage

of a trifling difference in the calyx of the two florets, (the

barren one being most frequently three-cleft, the fertile

five-cleft,) to keep it here.

All things being considered, this Class may be thought

scarcely worth retaining. Yet as we know two or three

genera entitled to a place in it, upon principles which the

analogy of the two preceding Classes shows to be sound,

we cannot tell but others may exist in the unexplored

parts of the globe. For this reason, and for the uniformity

of the system, I would venture to preserve it. If the

twenty-first and twenty-second Classes should hereafter
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be reformed by some judicious and experienced hand,

according to the principle I have suggested of retaining

in them such genera only as have a permanent difference

in the accessory, as well as the essential, parts of their

flowers, their bulk being by such a reformation much
diminished, it might be advisable to reduce them to one

Class, in which the slender remains of Polygamia might

commodiously be included, and the title of such a Class

should be Diclinia, expressing the two distinct seats, or

stations, of the organs. Mr. Pursh has adopted this.

Class 24, Cryptogamia. Stamens and Pistils either not

well ascertained, or not to be numbered with any certainty.

Orders 5.

1. Filices. Ferns. The parts of their flowers are almost

entirely unknown. The fructification, taken collectively,

and proved to be such by the production of prolific seeds,

grows either on the back, summit, or near the base of the

frond. Some are called annulatcB, annulated, their capsules

being bound with an elastic transverse ring ; others

thecatce^ or more properly exannulatcB, from the want of

such an appendage, of which some of these last have,

nevertheless, a spurious vestige. All the former, and some

of the latter, are dorsiferous, bearing fruit on the back

of the frond, and of these the fructification is either naked,

or else covered with a membranous involucrum. The
genera are distinguished by Linnaeus according to the

shape and situation of the spots, or assemblages of capsules,

besides which I have first found it necessai-y to take into

consideration the absence or presence of the involucrum,

and especially the direction in which it bursts. See Tracts

relating to Nat. Hist. 215, t. 1.

Polypodium has no involucrum; Aspidium, Suppl.f. 99

—

101, has a single, and Scolopendrium,f. 102— 104, a double

one. Osmunda has been remarked by Professor Swartz to

have a spurious ring. It is one of those ferns the lobes of

whose frond are metamorphosed, as it were, into spikes of

capsules. Botrychium of Swartz, more distinctly spiked,
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and having no vestige of a ring, is separated by him from

Osmunda. See one species of it in Engl. Bot. t. 318.

Ophioglossum, and Equisetum, Suppl.f. 96—98, are other

examples ofspiked ferns. Each seed of the latter is embraced

by four filaments, judged by Hedwig to be the stamens.

Supposed ferns with radical fructifications, are Pilu-

laria, and Isdetes, but the former might possibly be referred

to Monoecia Polyandria, and the latter to Monoecia Mo-

nandria, as the system at present stands. Lycopodium is

a fern, at least in my opinion, with axillary fructification.

2. Musci. Mosses. These are really herbs* with distinct

leaves and frequently as distinct a stem, Suppl.f. 105— 1 13.

Their conical membranous corolla is called a calyptra^

Suppl.f. 151, or veil, its summit being the stigma. This

veil clothes the capsule, which, before the seed ripens, is

elevated on a fruit-stalk. The capsule is of one cell and

one valve, opening by a vertical lid, Suppl.f. 213.t Seeds

very numerous and minute. The barren flowers of mosses

consist of an indefinite number of nearly cylindrical,

almost sessile, anthers, Suppl. 190 ; the fertile flowers

of one (rarely more) perfect pistil, accompanied by several

barren pistils, Suppl. f. 192. Both stamens and pistils

are intermixed with numerous succulent jointed thi'eads,

Suppl. f. 191, which pei'haps answer the purpose of a

calyx or corolla, so far as protection is concerned. Some
few species of moss have the stamens and pistils associated

in the same flower, but they are generally separate.

Hypnum has a scaly sheath, or perichcetium, Suppl. f. 150,

at the base of its fruit-stalk, composed of leaves very differ-

ent from the foliage of the plant. This is considered as a

sort of calyx, see p. 123, and as such is allowed to enter

into the generic character ; but there is some reason to

esteem it rather of the nature of bracteas. The capsule

of Splachnum stands on a peculiar fleshy base, called

apophysis, Suppl.f. 189, a.

Micheli, in his Genera Plantarum, published in 1729,

* Hedwig's term muscifrondosi is incorrect,

f This part in Phascum only does not separate from the capsule.
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tab. 59, has well represented the parts above described,

though he mistook their use, being quite ignorant of the

fecundation of plants. Dillenius took the one flower pre-

cisely for the other, and yet absurdly called capsula what

he believed to be anthera. Linnaeus, who had previously

formed just ideas on the subject, as appears from his Tour
to Lapland, too implicitly submitted his own judgment to

that of Dillenius, and adopted his hypothesis, at the same

time correcting, as he thought, his phraseology. Hence

the whole glare of the blunder of Dillenius has fallen on

Linnaeus; for while we read, in the Linnsean definitions

of mosses, every where the word anthera, and in those of

Dillenius, usually accompanying them, capsula ; few per-

sons, who have lately been instructed by Hedwig that the

part in question is really a capsule, take the trouble to

recollect that Dillenius so grossly misused that word.

Various ideas have been started on this subject by Haller,

Necker, and others, which could only claim attention

while it remained in great obscurity. The excellent Hed-
wig has entirely the merit of an original discoverer in this

branch of physiology. He examined all that had been

done before his time, detected the truth, raised mosses

from seed, Suppl.f. 193—196, and established their char-

acters on the principles we have already explained.

The Linnsean genera of Mosses are chiefly founded on

the situation of the capsule, whether lateral or terminal,

with some other circumstances. They are too few, and

not strictly natural. Hedwig first brought into notice

the structure of the fringe, peristomium, which in most

mosses borders the orifice of the capsule. This is either

simple, Suppl. f. 189, b, or double, /. 213, 214, and con-

sists either ofseparate teeth, or ofa plaited and jagged mem-
brane. The external fringe is mostly of the former kind,

the inner, when present, of the latter. The number of

teeth, remarkably constant in each genus and species, is

either four, eight, sixteen, thirty-two or sixty-four. On
these, therefore, Hedwig and his followers have placed

great dependence, only perhaps going into too great re-

finements relative to the internal fringe, which is more
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difficult to examine, and less certain than the outer. Their

great error has been laying down certain principles as

absolute in forming genera, without observing whether all

such genera were natural. Such mistakes are very excus-

able in persons not conversant with botany on a general

scale, and whose minute and indefatigable attention to the

detail of their subject, more than compensates the want of

what is easily supplied by more experienced systematists.

Thus Barbula of Hedwig is separated from Tortula,

and Fissidens from Dicranum, Suppl. f. 105— 108, on

account of a difference of form or situation in the barren

flowers, which is evidently of no moment, and merely
' divides genera that ought to be united. The same may

be said of genera founded on the union of the stamens and

pistils in one flower. On this subject I have been more

diffuse in a paper on Mnhim, in Tr. of Linn. Soc. v. 7. 254,

to which I beg leave to refer those who are desirous of

studying it further. Various and abundant specimens of

this tribe of plants, showing the different structui-es of the

fringe, lid, and other parts, may be seen in the latter

volumes of English Botany more especially.

Mosses are found in the hottest and coldest climates.

They are extremely tenacious of life, and, after being long

dried, easily recover their health and vigour by moisture.

Their beautiful structure cannot be too much admired.

Their species are numerous, and in some cases difficult to

determine, particularly in the genera Tortiila and Ortho-

trichum ; nor is the generic character of the latter so easy

or certain as most others. Schreber, Dickson, Swartz,

Bridel, Weber, Mohr, Turner, Schwaegrichen and Hooker,

are great names in this department of Botany, besides those

of whom I have already spoken.

3. HepaticcB. Liverworts. Of these the herbage is commonly
frondose, the fructification originating from what is at the

same time both leaf and stem. This character, however,

proves less absolute than one founded on their capsules,

which differ essentially from those of the preceding Order
in having nothing like a lid or operculum. The corolla., or

veil, of some of the genera is like that of Mosses, but
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usually bursts at the top. The barren flowers in some are

similar to the stamens of the last-mentioned plants, as in

Jungermannia^ Suppl, f. 114, 115, see Hedwig's Theoria,

t. 16;* in others they are of some peculiar conformation,

as in Marchantia, Engl. Bot. t. 210, where they are imbed-

ded in a disk like the seeds of Lichens, in a manner so con-

trary to all analogy, that botanists can scarcely agree which

are the barren and which the fertile flowers of this genus.

The four-valved capsule of Jungermannia, with the veil

bursting at its summit to let the fruit-stalk pass, may be

seen in Engl. Bot. t. 185, 186, which are both frondose

species, like J. epiphylla, t. 771, whose calyx as well as

corolla is evident ; and t. 605—608, which have apparently

distinct leaves, like Mosses. Anthoceros, t. 1537, 1538, is

a curious genus of the Hepaticce. Linnaeus comprehended

this Order under the following one, to which it is, most

assuredly, far less akin than to the foregoing.

4. Algce. Flags. In this Order the herbage is frondose,

sometimes a mere crust, sometimes of a leathery or gela-

tinous texture. The seeds are imbedded, either in the

frond itself, or in some peculiar receptacle. The barren

flowers are but imperfectly known. Here we find that

great Natural Order, comprehended by Linnaeus under

one genus by the name of Lichen, Suppl. f. 116— 122, the

fructification of which, for the most part, consists ofa smooth

round disk,j^ 198, flat, convex, or concave, with or without

an adventitious border, in the substance of which disk the

seeds are lodged. In some others they are placed in pow-

dery warts, or in fibrous receptacles. The barren flowers

are supposed to be powdery a\so,f. 197, very much like

those of Jungermannia. See Engl. Bot. t. 126, and various

other parts of that work, where a great number of species

are figured. The whole tribe has been much investigated,

and attempted to be divided into natural genera founded

on habit, by Dr. Hoffmann, late of Goettingen, whose

figures are perfect in their kind. But a more complete

• See also Prof. Hooker's valuable Monograph on Jungermannia, t. 13, where

the anthers are ascertained to be membranous, discharging the pollen at the apex.
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scheme for reducing this family to systematic order has

been made known to the world by Dr. Acharius, a learned

Swede, who in his Prodromus and Methodus Lichemm^

has divided it into genera founded on the receptacle of the

seeds alone. Hence those genera, though more technical,

are less natural than Hoffmann's; but they will, most

likely, prove the foundation of all that can in future be

done on the subject, and the works of Acharius form a new

era in cryptogamic botany. It is only perhaps to be re-

gretted that he has been somewhat too prodigal of new

terms, which when not wanted are always a burthen to

science, and rather obscure than illustrate it. Thus Hed-

wig used the term sporangium for a seed-vessel, pericar-

pium, in which the learner would seek in vain for any

distinction, or new idea. A student might very justly

complain if, in a science so necessarily overburthened with

words, he were required to call the same part by a different

name in every different family. I would gladly therefore

retain the wordfrons in preference to the thallus of Acha-

rius, receptaculum for his apothecium, pedicellus for his

hacillum or podetium, and semina for his sporcB, because 1

see no improvement in the change. When this or any

other writer strikes out new ideas, and discriminates parts

hitherto mistaken or unknown, we thankfully receive from

him new terms to express his discoveries. Thus the

cyphella of Acharius is a peculiar sort of pit or pore, on the

under side of the frond, in that section of Lichens called

Sticta; his lirellce are the black letter-like receptacles of

the genus Opegrapha, Suppl. f. 116, 117; his trices are

the analogous parts, resembling a coiled horse-hair, in

Gyrophora, the Umbilicaria of Hoffmann. These terms

are necessary and instructive, and are chosen with that

accuracy and taste for which Dr. Acharius is conspicuous.

The aquatic or submerged Algce form a distinct and pecu-

liar tribe. Some of these abound in fresh-water, others in

the sea, whence the latter are commonly denominated sea-

weeds. The chief genera are Ulva, well defined by its

seeds being dispersed under the cuticle throughout the

membranous or gelatinous substance of the frond ;
Fucus^
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Suppl. f. 123—126, whose seeds are collected together

in tubercles or swellings, of various forms and sizes ; and

Conferva, Suppl. f. 127, 128, of which the twenty-fourth

and twenty-fifth volumes of Engl. Bot., more especially,

show various specimens. This last genus is commonly

known by its capillary, and, for the most part, jointed

frond. The seeds of some species are lodged in external

capsules or tubercles ; of others in the joints of the frond;

and hence the ingenious Dr. Roth has formed a genus of

the former, called Ceramium. His Rivularia, Engl. Bot.

t. 1797— 1799, is perhaps more satisfactorily separated

from Conferva, as we trust is Vaucheria, a fresh-water

genus named after M. Vaucher of Geneva, who has pub-

lished an elaborate and faithful microscopical work on

Fresh-water Confervas. The submerged Algce in gene-

ral are merely fixed by the roots, their nourishment being

imbibed by their surface. Many of them float without

being attached to any thing. The genus Emus has re-

ceived more botanical attention than the rest of this tribe ;

and the works of Gmelin, Esper, Stackhouse, and Velley

have ascertained many species, which the laboui's of the

Bishop of Carlisle, Mr. Woodwai'd, and Mr. Turner, have

reduced to systematic order. Still a more perfect com-

bination of the skill of the painter and the botanist has

long been desired, which is now supplied by the Historia

Fucorum of the writer last-mentioned, and Dr. Hooker.*

5. Fungi, Mushrooms. These cannot properly be said to

have any herbage. Their substance is fleshy, generaUy of

quick growth and short duration, differing in firmness from

a watery pulp to a leathery or even woody texture. By
some naturalists they have been thought of an animal na-

ture, chiefly because of their fetid scent in decay, and be-

cause little white bodies like eggs are found in them at that

period. But these are truly the eggs of flies, laid there by

the parent insect, and destined to produce a brood of mag-

gots, to feed on the Aecay'mg fungus, as on a dead carcase.

• Prof. Agardh now takes the lead in this department.
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Ellis' beautiful discoveries, relative to corals and their

inhabiting polypes, led to the strange analogical hypothesis

that these insects formed the fungus, which Munchausen

and others have asserted. Some have thought were

composed of the sap of corrupted wood, transmuted into

a new sort of being; an idea as unphilosophical as the

former, and unsupported by any semblance of truth.

Dryander, Schasffer and Hedwig have, on much better

grounds, asserted their vegetable nature, detected their

seeds, and in many cases explained their parts of fructifi-

cation. In fact, they propagate their species as regularly

as any other organized beings, though, like others, subject

to varieties. Their sequestered and obscure habitations,

their short duration, their mutability of form and sub-

stance, render them indeed more difficult of investigation

than common plants, but there is no reason to suppose

them less perfect, or less accurately defined. Splendid

and accurate works, illustrative of this Order, have been

given to the world by Schaeffer, Buliiard and Sowerby,

which are the more useful, as the generality of fungi can-

not well be preserved. The most distinguished writer

upon them, indeed the only good systematic one,* is Per-

soon, who -has moreover supplied us with some exquisite

figures. His Synopsis Methodica Fungorum helps us to

the following arrangement.

1. Angiocarpi, such as bear seeds internally. These are

either hard like Sphceria, Sowerb. Fung. t. 159, 160; or

membranous, Suppl. f. 133 ; or tough and leathery, like

Lycoperdon, Cyathus {Nidularia,) Suppl. f. 131, 132; or

Batarrea {Lycoperdon,) Sowerb. t. 390.

2. Gymnocarpi, such as bear seeds imbedded in an

appropriate, dilated, exposed membrane, denominated

hymenium, Suppl. f. 130, like Helvetia, Sowerb. t. 39,

in which that part is smooth and even
;

Boletus, in

which it is porous; and the vast genus Agaricus, Suppl.

* Except the learned Fries.
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f. 199, in which it consists of parallel plates called lamellce,

or gills.

Persoon has been commendably sparing of new terms.

Besides hymenium above explained, he has scarcely intro-

duced any other than peridium, for the round membranous

dry case of the seeds in some of the first section. The
term pileus, a hat, is used by all authors for the head of

those fungi that compose the second section.

Appendix. Palmcie. The Natural Order of Palms, Suppl.

f. 142, was so little understood when Linnaeus formed

his systematical arrangement of plants, and so few of their

flowers had been scientifically examined, that he was under

the necessity of leaving this Order as an Appendix to his

system, till it could be better investigated. To its peculiar

habit and physiology we have adverted in several of the

foregoing pages.

Late observations show Palms to have for the most part

six stamens, rarely three or nine, with three or six petals,

and one or three styles ; which last are sometimes in the

same flower with the stamens, sometimes in a separate one,

but both flowers always agree in general structure. Their

fruit is generally a drupa. They are akin to the liliaceous

tribe, and Linneeus happily terms them the princes of the

vegetable kingdom. His most numerous remarks concern-

ing them occur in his PrcBlectiones in Ordines Naturales

Plantarum, published by Professor Gieseke at Hamburgh in

1T92, from private lectures and conversations of Linnaeus.

This work, however, is necessarily full of errors and mistakes,

not only from its mode of compilation and the intricacy of

the subject, but because Linnaeus had only partially studied

certain parts of that subject, and was undecided in his senti-

ments upon those parts. It was a singular instance of

indulgent liberality in him to allow his disciples Fabricius

and Gieseke to make notes, for their own use, of what he

considered himself as scarcely competent to lay, in a finished

form, before the public. We are obliged to the editor for

preserving these valuable, though crude, materials, and he

has shown ability in digesting and elucidating them. I
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should scarcely, for my own part, have thought it right to

furnish still more crude and imperfect guesses and opinions,

fi'om manuscripts which their illustrious author had pur-

posely, as it appears, withheld from his auditors, lest he

should lead them into error. This will explain a note in

Professor Gieseke's preface, p. 19, which, however, was

printed before his request came to my knowledge ; for two

very intelligent friends, the late Sir Joseph Banks and Mr.

Dryander, through whom it was meant to be conveyed,

judged it unreasonable to be made, as well as improper

to be complied with, and therefore suppressed the message.

Chap. XXV.

—

Illustrations of the Natural Method.*

A MORE admirable illustration of the Linnaean, or Artificial

Arrangement, than that given by Sir J. E. Smith in the last

chapter, it is perhaps impossible to expect from the pen of

any Botanist. It may truly be called the perfection of the

System. Its merits are faithfully portrayed, its defects

candidly stated, and notwithstanding the many exceptions

to the general rules, which the reader cannot fail to dis-

cover, it must be allowed to be of infinite service to the

beginner, in consequence of the great facility with which he

is enabled, by its means, and^ by an acquaintance with the

nomenclature of Botany, to arrive at the name of any given

species of plant. But this is not enough. The Philosophical

inquirer will be anxious to make himself familiar with the

natural affinities of plants; the physician with the properties

of vegetables, and the various remedies to be obtained from

them for healing the numerous diseases to which mankind
is heir. This can only be accomplished by the aid of another

System, another method, only briefly noticed here in the 22d
Chapter, on the " Natural and Artificial Methods," but which
is happily becoming daily more and more popular in this

* By the Editor.

S
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country, and which is almost the only Arrangement used

in many parts of the Continent, especially in France. There,

the System to which I allude, namely the Natural System,

may be said to have taken its rise, and to be carried to a

very high degree of perfection. Magnol, in 1689, published

at Montpellier, his Piodromus Historice Generalis Plantarum,

in which he for the first time, attempted to arrange Plants,

according to Families. " I have thought," said he, " that it

was possible to establish families among plants, such as exist

among animals ; and the characters of these families ought

not to be taken solely from the organs of fructification, but

also from all the other parts of a vegetable
; yet we acknow-

ledge that the most important are those which are derived

from the flower and the seed" (or fruit) &c. Linneeus, not-

withstanding that he was the founder of the System which so

justly bears his name, was not ignorant of, nor blind to, the

merits of a Natural Arrangement. " This," says he, " is the

first, and will be the final aim of Botany. The habitual employ-

ment of the most eminent botanists is, and must be, to labour at

it. It is certain that the Artificial Method is but secondary to

the Natural one, and must yield the precedence to it, whenever

this latter shall be disclosed. Long have I, like others, endea-

voured to establish it, I have made some discoveries, but have

hitherto been unable to complete it, and I shall continue to direct

my attention to it so long as I live." In 1759, the celebrat-

ed Bernard de Jussieu arranged the plants of the Botanic

Garden of Trianon near Paris, according to their Natural

Affinities; and his nephew, the no less eminent Antoine

Laurent de Jussieu, published his Method at the head of

the Genera Plantarum secundum Ordines Naturales disposi-

ta, at Paris, in 1789, of which he makes it the basis. The
appearance of this work constituted, it may truly be said, a new
era in the Botanical world : taking this for their guide, the

most learned and philosophical Botanists of the latter end of

the foregoing, and beginning of the present century, have

devoted their time and their talents to the improvement of

this Method. Still, it must never be forgotten that the two
Jussieus, Bernard and Antoine, have the merit of rendering

the System accessible to the student, so that the Natural
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Method, and the Method of Jussieu, are synonymous terms.

It is this, which it was the professed object of Sir J. E. Smith

to explain in the " Grammar of Botany," the subject having

been omitted, or only very slightly touched upon, as just stated,

in the present Introduction ; and this a translation of the Na-

tural Orders, of Jussieu, with some oi'iginal remarks, which

was the only elementary work of the kind that had appeared

for a long time in our country. Professor De Candolle

furthered the cause of this beautiful System, by the publi-

cation of his " Theorie Elementaire de Botanique,'' Mirbel

by that of his " Elemens de Physiologie Vegetale et de Botan-

ique" and Achille Richard by that of his " Nouveaux Elemens

de Botanique" of which there have been translations into

English, by Mr. M'Gillivray of Edinburgh, and Dr. Clinton

of Dublin ; while in this country, with the exception of the

immortal Prodromus Florae Novce Hollandice of Di-. Brown,

no work had appeared which could materially advance our

knowledge of the Natural Orders of Plants, until the publica-

tion of Professor Lindley's valuable " Introduction to the

Natural System of Botany," and subsequently his " Intro-

duction to Botany." These two volumes contain a mine

of important information, collected with great judgment,

to which is added a mass of original observations. Poste-

rior to the former, but anterior to the latter, Mr. Arnott

wrote with much clearness and perspicuity an excellent

Introduction to a knowledge of Vegetables, especially in

connexion with the Natural Arrangement, under the Article

" Botany," in the 6th volume of the 7th edition of the

Encyclopcedia Britannica ; so that it can now, though at a

late period, justly be said, that we are behind no country in

these Elementary Treatises. Still the study of the Natural

Affinities of Plants can hardly be expected to come into

general use, and to be so highly esteemed as it deserves,

until we shall have a complete Flora so arranged. Both

Professor Lindley, in the first of his works, above alluded to,

and Dr. Bartling (in his OrdinesNaturales Plantarum eorumque

Characteres et Affinitates, Gottingen, 1830), have greatly

enlarged our knowledge of the genera so arranged ; but one

only of the many botanical luminaries of the present day
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has ventured upon the arduous task of preparing a " Regni

Vegetabilium Systema Naturale sive Ordines Genera et Species

Plantarum secundum Methodi Naturalis normas digestarum

et descriptarum" and he of all men the most competent,

Professor De Candolle. Of this work, two volumes appear-

ed in 1818, and 1821 ; with specific characters, descriptions,

and ample synonyms. Upon this enlarged scale, however,

the accomplished author found it would be impossible] to

complete the work in any reasonable space of time; and

was hence led to publish anew book, a " Prodromus Systema-

tis Naturalis Regni Vegetabilis" which has now, April, 1833,

extended to four closely printed volumes, including one

hundred of the Natural Orders, and which deserves to be in

the hands of every botanical student throughout the world.

It will be the object of the Editor now to present this

method to his readers, in as simple a point of view, and in

language as free from technicalities, as possible. It must,

however, be acknowledged that a more full glossary of terms

is necessary for the student of the Natural Orders, than for

one who only aims at a knowledge of the artificial system. The
real structure of the different parts of a plant is here investi-

gated with more accuracy, and terms must be invented to

express these variations in the organs, without the necessity

ofemploying a whole sentence to distinguish them. But if, on

the one hand, the more popular Botanical Introductions ofour

country are not sufficient to explain the various terms neces-

sarily used in defining the characters of the Natural Orders

;

so, on the other hand, have our Continental brethren increased

the Terminology or Glossology, as they now often call it, to

such an unwarrantable length, that it would demand more
time than the subject deserved, to become master of it ; and

the most learned and accurate writers of the present day have

wisely rejected a large portion of these new words, as useless

or worse than useless. In confirmation of the remark, that

a more extended terminology than the student of British

Botany has been accustomed to, is necessary, I may observe,

that it will be at once seen, by those who examine the struc-

ture, for instance, of such fruits as Sir J. E. Smith has con-

sidered "naked seeds," {achenia,) that these words cannot
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consistently with the fact, be apphed to them
;
they are fur-

nished with a true pericarp, and not unfrequently, in addi-

tion, with the adherent floral covering. In the germen so

called " inferior," and " superior," the real situation of the

germen or ovary is the same relatively to the calyx
; but, in

the former case, the tubular portion is firmly attached to the

germen, and is termed, in the language now employed in

treating of the Natural Orders, " a germen adherent with the

calyx;" while the latter structure is said to be a " free ger-

men," {germen liberum) that is not adherent with the calyx.

These and other terms, not fully explained in the Introduc-

tion of Sir J. E. Smith, will be rendered intelligible by inci-

dental remarks in the succeeding observations, or by an

alphabetical list at the close of the work.

Later botanists having, as is already stated, and none

perhaps more than the learned Antoine de Jussieu himself

in the various volumes of the Memoires du Museum, made

considerable improvements upon the Genera Plantarum of

Bernard de Jussieu, it will be desirable to give a general

outline of the system of that author, as it appeared in his

work, published in 1789.

He divides all Plants into three primary groupes, I.

AcoTYLEDONES (those whose ' seeds have no cotyledon)

;

II. MoNocoTYLEDONES, p. 50 ; and III. Dicotyledones,

p. 50;^and these are entirely founded in nature. For let

it not be supposed that an examination of the Embryo is

necessary, to ascertain to which of the above groupes any

given plant may belong : those structures in the Embryo are

accompanied by peculiarities in the vegetable itself, some
internal, and some external, but in both cases sufficiently evi-

dent to a close observer, and to a practised eye. Who does

not i-ecognise in the Mosses, Hepaticae, Lichens, and Fungi,

a peculiarity of appearance which at once distinguishes them
from all the rest of the vegetable kingdom ? Thus are the

Acotyledones synonymous indeed with the 24th Class,

Cryptogamia, in the Linnsan system. They have no real

flowers, that is, none that can justly be compared with the

organs, so called in other plants
; they are wholly formed of

the cellular texture, excepting the Ferns, which approach the

Monocotyledones in the presence of tubular vessels. The dif-
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ferences between the Monocotyledones and Dicotyle-

DONES are not, at once, so evident to the senses, nor so easy

of description, as in the instance just mentioned; nor can

any one character be given by vi^hich they may be defined in

words : both have evident flowers. The following characters

will however be found to prevail. In the Monocotyledones

the Root is generally fibrous, bulbous or tuberous ; the stem

is furnished with tubular vessels, placed without any order,

and there is no distinction into pith, wood, and bark ; thei-e

jexist no reservoirs of proper juices, the stem is generally

inert, and such peculiar properties as the plants do possess

are commonly locked up in the tubers, or bulbs, or seeds; the

leaves have, mostly parallel, rarely branched, nerves, the

base or petiole is often sheathing ; the flowers have generally

only a single floral covering (not distinguishable into calyx

and corolla), and the parts of the flower exhibit, most com-

monly, a ternary arrangement ; hence in the artificial system

so many of them are found in the Classes Triandria and

Hexandria. The Grasses, Rushes, the Lily tribe, the Palms,

&c., may be cited as familiar examples of Monocotyledonous

Plants. The Dicotyledones have, for the most part, a fibrous

or tap root, never really bulbous ; the stem is divided into

pith, wood, and bark ; the wood and inner bark contain the

tubular vessels, and both are composed of concentric layers,

the former being also marked with medullary rays ; the latter

frequently containing reservoirs of proper juices, in which

reside the various properties, with which so many Dicoty-

ledonous Plants are endowed; the flowers have, vei'y com-

monly, a double perianth, a calyx and a corolla, and the

arrangements of the parts is frequently quinary. Among
this groupe may be reckoned, as familiar examples, the Rose,

Honeysuckle, Oak, Pinks, and indeed the greater proportion

of our Phsenogamous, flowering, or cotyledonous plants.

The three primary groupes, now mentioned, include 15

Classes, not distinguished by any particular appellations,* of

which one is Acotyledonous, 3 are Monocotyledonous, and

* These were afterwards invented by Antoine de Jussieu, and given in

Richard's "Siemens de Botanique," (ed. 4.) p. 397; though it does not appear

that they have been generally adopted by Botanists.
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the remaining 11 are Dicotyledonous. In order to compre-

hend the terms by which these are characterized, it is only

necessary to say, that by

Hypogynous Stamens, stamina hypogyna, is meant that

they are inserted beneath the germen or ovary, as in the

Flowering-Rush, Suppl.f. 18, and the Pink, Suppl.f. 16.

Epigynous Stamens, stamina ejiigyna, are inserted above

the germen,* as in the umbelliferous plants, and the Snow-
drop, Suppl.f. 11.

Perigynous Stamens, stamina perigyna, are inserted upon

the calyx or single floral covering, more or less remote from

the germen, as in the Spurge-Laurel, Daphne Laitreola,

Suppl.f. 13, Mespilus, Suppl.f. 19.

Apetalous, w^ithout petals or corolla.

Monopetalous, corolla of one petal, or petal of one piece.

Polypetalous, corolla of many pieces or petals.

Diclines, separated flowers, the stamens being upon one

flower, the pistil or pistils upon another, on the same or on

different plants.

INDEX

ACOTYLEDONES

MoNOCOTYLEDONES

CO

O
O

>, <
H
O
O

apetalous

TO JUSSIEU'S CLASSES.

{

I

Class

monopetalous

polypetalous

diclines

Stamens hypogynous

perigynous

epigynous

Stamens epigynous

pei'igynous

hypogynous

Corolla hypogynous

perigynous
/ anthers

\ combined
epigynous -J

I anthers

^ distinci

r Stamens epigynous

< hypogynous

(_
perigynous

irregular

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

* More so indeed, apparently than in reality, for at all times the real inser-

tion may be considered as below the germen ; but the filaments are sometimes
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The Orders are 100, distributed in Natural Series, under

every Class, and each explained by rather full definitions,

taken, in the first place, from the parts of fructification, and

illustrated by secondary characters, founded on any other

circumstance.

Series of the Orders.

Class 1.

1. Fungi.

2. Algce.

3. Hepaticce.

4. Musci.

5. Filices.

6. Naiades.

Class 2.

7. Aroidecs.

8. Typhm.
9. Cyperoidece.

10. Graminece.

Class 3.

11. Palmoi.

12. Asparagi.

13. Junci.

14. Lilia.

15. BromelicB.

16. Asphodeli.

17. Narcissi.

18. Irides.

Class 4.

19. Musce.

20. Cannce.

21. OrchidecB.

22. Hydrocharides.

Class 5.

23. Aristolochice.

Class 6.

24. Ekagni.

25. Thymelece.

26. ProtecB.

27. Lauri.

28. PolygonecE.

29. Atriplices.

Class 7.

30. Amaranihi,

31. Flantagines.

32. Nyctagines.

33. Plumbagines.

Class 8.

34. Lysimachice.

35. Pediculares.

36. Acanthi.

37. Jasminece.

38. FzYzces.

39. Labiates.

40. ScrophularincB.

41. Solanece.

42. Boraginem.

43. Convolvuli.
]

44. Polemonia.

45. Bignonice.

46. GentianecB.

47. Apocinece.

48. Sapotce.

Class 9.

49. Guaiacance.

50. Rhododendra.

51. Erica.

52. CampanulacecB.

more or less combined with the germen or calyx, and the free portion indicates

the apparent insertion. Where the calyx, as well as a portion of the filaments,

is united to the germen, it would seem doubtful whether they should be called

epigynous, or perigynous, as in the UmhelUferce, in which Jussieu calls them

epigynous, De Candolle perigynous. The attachment is as much to the one part

as to the other.
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Class 10.

53. CichoracecE.

54. Cinaroceplialce,

55. CorymbifercB.

Class 11.

56. DipsacecB.

57. Rubiacece.

58. Caprifolia.

Class. 12.

59. Aralice.

60. UmbellifercE.

Class. 13.

61. Ranunculacece

.

62. PapaveracecB.

63. CriidfercB.

64. Capparides.

65. Sapindi.

66. Accra.

67. MalpighioB.

68. Hyperica.

69. Guttiferce.
^

70. Aurantia.

71. il!fe/2«.

72. Fefes.

73. Gerania.

74. Malvaceae.
'

75. MagnolicB.

76. J[wow<B.

77. Menisperma.

78. Berberides.

79. Tiliacece.

80. Cwiti.

81. RutacecB.

82. CaryophyllecB.

Class 14.

83. Sempervivce.

84. SaxifragcB.

85. Cacti.

86. PortulacecB.

87. FicoidecB.

88. OnagrcB.

89. Jf7/rf2.

90. MelastomcB.

91. SalicaricB.

92. RosacecB.

93. LeguminoscB.

94. Terebinthacece.

95. Rhamni.
Class 15.

96. EupJiorbicB.

97. CucurbitacecB.

98. C/7-<2C<S.

99. AmentacecB.

100. ConiferCB.

The Genera, in the work under consideration, stand in

one or more sections, according to their respective affinities,

and with their essential characters under each Order, to

which are usually added many valuable critical remarks.

There is, at the end, a Table Plantce incertcE sedis, Genera

not reducible to any of these Orders. These, for conve-

nience, are artificially arranged by the corolla, (whether

monopetalous, polypetalous or wanting,) the situation of the

germen, inferior or superior, (adherent with the calyx or

free,) and by the number of Styles and Stamens. This list

comprises 137 genera, the greater number of which have

been subsequently reduced to the proper Orders; and

when we consider how many of those genera were known
to Jussieu, only through imperfect descriptions, incorrect
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figures, or by inadequate specimens, the wonder is that there

should not have been many more.

Such is an outhne of the contents of this little volume

;

the offspring of the united studies of Bernard and Antoine

Laurent de Jussieu, which has been received, as Sir J. E.

Smith assures us it was, and as its merits entitled it to be, " by

acclamation throughout Europe, and hailed as the most

learned botanical work that had appeared, since the Species

Plantarum of Linnaeus."

•It will be seen that Jussieu commences his arrangement

by the most simple of vegetable beings, namely, the Acoty-

ledonous or Cryptogamic plants. To this, Professor De
Candolle objects, they being, he justly says, the least under-

stood, and it being inconsistent with the principles of logic to

begin with the least known objects, and to proceed onward

to those that are better ascertained ; hence this excellent

author, in his " Sketch," published in his Theorie Elemen-

taire de la Botanique, commences with the Dicotyledonous

plants, and the most perfect of them, namely, those with a

double floral covering. For all practical purposes, indeed,

the one arrangement is as good as the other, a botanist not

being bound to commence his studies either with the Acoty-

ledonous or with the Dicotyledonous groupe. De Candolle

there augments the number of Orders to 161, adopts several

alterations and improvements, and has given an uniform ter-

mination, except in some very rare cases where the words

would scarcely admit of it, to the names of the Orders. He
divides all vegetables into two great primary groupes.

I. Vascular or Cotyledonous, and II. Cellular or Acotyledo-

nous:—the first ofthese again intol. Exogenous, (s|w, without,

on the outside, and ysvaco, to increase, in allusion to the new

portion of wood being around or external, with regard to the

old portion) or Dicotyledonous :—and Endogenous,* [ivhov,

within, and ysraw, from the circumstance of the increase taking

place in the centre,) or Monocotyledonous. These he calls

Classes, as follows:

* These two terms Exogenous and Endogenous, very nearly correspond with

the Exorhiza and Endorhiza of Richard, as applied to the Radicle of these two

divisions. (Seep. 148.)
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Sketch (from the Theorie Elementaire, ed. 2.) of a linear and

consequently artificial Series, for the arrangement of the natural

families in the Vegetable Kingdom.

I. Vascular or Cotyledonous Vegetables, thai is, such as are

furnished with a cellular substance and tubular vessels, and of

which the embryo has one or more cotyledons.

1. Exogenous or Dicotyledo-
nous, where the vessels are ar-

ranged in concentric layers, the

youngest of which are external,

and the cotyledons of the embryo
are opposite or verticillate.

A. DiCHLAMYDEiE.

The Perigonium (or Perianth)
double, that is, the calyx arid

corolla distinct.

* Thalamiflorae, or xoith distinct

petals, inserted upon the recep-

tacle.

1st. Groupe. Carpels numer-
ous. Stamens, if definite, op-
posite to the petals.

1. Ranunculacese, Juss.

2. Dilleniacese, DC.
3. Magnoliacese, DC,
4. Anonaceae, Juss.

5. Menispermese, Juss.

6. Berberideae, Juss.

7. PodophyllefB, DC.
8. Nympheacese, Salisb.

2d. Groupe. Carpels solitary or

coryoined, placentce parietal,

9. Papaveracese, Juss.

10. Fumariae.

11. Cruciferas, Juss.

12. Capparideaj, Juss.

13. Flacourtianeae, Rich.

14. Passifloreae, Juss,

15. Violaceae, Vent.

16. Polygaleae, Juss.

17. Resedaceas, DC.
18. Droseraceae, DC,
19. Frankeniaceae, St. Hil.

20. Cistineae, DC.

3d. Groupe. Ovary solitary,

placenta central.

21. Caryophylleae, .hiss.

22. Linese, DC.
23. Malvaceae, Juss.

24. Chlenacese, Pet. Th.

25. Byttnei-iaceae, Br.

26. Sterculiaceae, Vent.

27. Tiliaceae, Juss.

28. Elaeocarpeae, Juss.

29. Sapindaceae.

30. Hippocastaneae.

31. Acerese, Juss.

32. Malpighiaceae, Juss.

33. Hippocraticeae, Juss.

34. Hypericineae, Juss.

35. Guttiferae, Juss.

36. Marcgraviaceae, Juss.

37. Sarmentacese, Juss.

38. Geraneae, Juss.

39. Cedreleae, Br,

40. Meliaceae, Juss.

41. Hesperideae, Cor.

42. Camelliae, DC.
43. ? Olacineae, Mirb.

44. Rutaceae, Juss.
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Groupe 4th. Gynobasic fruit.

45. Simaroubeae, DC.
46. Ochnacese, DC.

** Calyciflor^.

Petals free, or more or less com-

hined, always perigynous or

inserted upon the calyx.

47. Frangnlaceae, D C. (Rham-
ni, Juss.)

48. SamydeEe, Vent.

49. Xanthoxylese, DC.
50. Juglandese, DC.
51. TerebintliaccBe, Juss.

52. Leguminosae, Juss.

53. Rosacese, Juss.

54. Salicarise, Juss.

55. Tamariscineae, Desv.

56. Melastorneae, Jv^s.

57. Myrtinese, Juss.

58. Combretacese, Br.
59. Cucurbitacese, Juss.

60. Loasese, Juss.

61. Onagrarise, Juss.

62. Ficoideae, Juss.

63. Paronychiae, St. Hil.

64. Portulaceae, Juss.

65. Nopaieae, Juss.

66. Grossularieae, DC.
67. Crassulaceae,

68. Saxifrageae, Juss.

69. Cunoniaceae, Br.

70. Umbelliferae,

71. Araliaceae, Juss.

72. Caprifolieae, Jmss.

73. Lorantheae, Rich.

74. Rubiaceae, Juss.

75. Opercularieae, Jw5s.

76. Valerianese, DC.
77. Dipsaceae, Jmss.

78. Calycer£e,5r.—Boopidese,

Cass.

79. Compositae, Adans.
80. Campanulaceae, Juss.

81. Lobeliaceae, J^wss.

82. Gessnerieae, Rich.

83. Vacciniae, Z)C.

84. Ericineae, Desv.

*** CoROLLIFLORiE.

Petals united into a hypogynous

corolla, not attached to the calyx.

85. Myrsineae, ^r. (Ophiosper-

mae, Vent. — Ardisiaceae,

Jmss.)

86. Sapoteae, Juss.

87. Ternstroemiaceae, Mirb.

88. Ebenaceae, Juss.

89. Oleineae, Hojfm.
90. Jasmineae, Br.

91. Strychneae, DC.
92. Apocyneae, Juss.

93. Gentianeae, Juss.

94. Bignoniaceae, Juss.

95. Sesameae, JBr.

96. Polemonideae, Juss.

97. Convolvulaceae, Jmss.

98. Boragineae, Juss.

99. Solaneae, Juss.

100. Antirrhineae, Jms^.

101. Rliinanthaceae, Juss.

102. Labiatae, Jmss.

103. Myoporineae, Br.
104. Pyrenaceae, Juss.

105. Acanthaceae, J^mss.

106. Letitibulariae, Rich.—
Utriculinae, Link.

107. Priraulaceae, Juss.

108. Globulariae, Lam.

B. MoNOCHLAMYDEiE.

Perigonium simple, or calyx and
corolla forming but a single

covering.

109. Plumbaginese, Juss.

110. Plantagineae, Juss.

111. Nyctaginese, Juss.

112. Amaranthaceae, Juss.
i

113. Chenopodeae, Jmss.

114. Begoniaceae, Bonpl.

115. Polygoneae, Juss,

116. Laurineae, ./mss.

117. Myristiceae, Br.
118. Proteaceae, Jmss.

119. Thymeleae, Juss.

120 Santalaceae, Br.
121. Eleagneae, Jmss.
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122. Aristolocliise, Juss.

123. Euphorbiaceae, Juss.

124". Monimiae, Juss.

125. Urticese, Juss.

126. Piperiteae, Humb.
Amentaceae, Juss.

Coniferae, Juss.

127.

128.

2. Endogenous, or Monoco-
TYLEDONous, that IS, where

the tubular vessels are situated

in bundles, the youngest in the

centre of the stem, and the em-

bryofurnished with solitary or

alternate cotyledons.

A. Phanerogamous. Thefruc-
tifications visible and regular.

129. Cycadeae, Pers.

130. Hydrocharideae, Juss.

131. Alismaceae, DC.
132. Orchideae, Juss.

133 Drymyrhizae, Juss.

134. ]\fusaceae, Juss.

135. Irideae, Juss.

136. Haemodoraceae, Br.

137. Amaryllideae, Br.

138. Henierocallideae, Br.

139.? Dioscoreae, Br.

140. Smilaceae, Br.

141. Liliaceae, DC.
142. Colchicaceae, DC.
143. Junceae, DC.
144. Commelineae, Mirb.

145. Palmse, .Juss.

146. Pandaneae, Br.

147. Typliaceae, Juss.

148. Aroidese, Juss.

149. Cyperaceae, Juss.

150. Gramineae, Juss.

B. Cbyptogamous.

Fructification concealed, unknown
or irregular.

151. Naiadeae, Juss.

152. Equisetaceae, DC.
153. Marsileacese, (Rliizo-

spermcae, DC.)
154. Lycopodineae, DC.
155. Filices, Juss.

II. Cellular or Acotyledonous Plants ; composed of a

cellular substance, destitute of vessels, and the embryo without cotyle-

dons.

A. Foliaceous, having appar-

ently leafy expansions and dis-

tinct sexes.

156. Musci, Juss.

157. Hepaticae, Juss.

B. Leafless
;
having no foliace-

ous expansion, and no evident

sexes.

158. Liclienes, DC.
159. Hypoxyla, DC.
160. Fungi, DC.
161. Algae, DC.

Still greater application to the subject, and the minute

attention requisite for publishing the " Prodromus Systematis

Vegetahilium Regni vegetabilis" were productive of further

alterations and improvements ; and as this work, so far as it

goes, is not only the most popular and important of botanical

writings, but the only one* that gives an arrangement of all the

* One has recently been commenced in this country in English, by Mr.

George Don, under the title of " a General System of Gardening and Botany,"

of which two volumes have appeared in 4to.
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Species according to a natural method, it is that which

will, with few exceptions, be followed in the subjoined list of

orders. Many changes, and, I need not say, among them

many improvements, have been made by Professor Lindley

in his Introduction to the Natural System ; but unless such

changes are imperiously called for, in consequence of striking

inaccui'acy in the present system, it is quite evident that

they only lead to confusion
;
every different writer on this

subject (and they are many now, and daily increasing,) hav-

ing a different arrangement ; so that a Tyro, not knowing to

which to give the preference, will be disposed to throw up
the study in disgust. The Prodromus of De Candolle will

remain a lasting monument to the abilities, the research, and

the candour of its illustrious author ; it is such as few living

Botanists could equal, and none, perhaps, excel.

With much justice De Candolle denominates his arrange-

ment a " linear," and hence an artificial series, for the affinity

of an order or genus is not alone with that which precedes

or follows it ; but with others also remote from it, as it stands

in our books. Linnaeus, with his accustomed sagacity, com-

pared the vegetable kingdom to a geogi'aphical map, and

such botanical charts have been published, first by Gieseke,

a distinguished pupil of Linnaeus, afterwards by Batsch,

Bernardin de St. Pierre, L'Heritier, Petit Thouars, Agardh

and others, in which it may be said that the classes corre-

spond to the quarters or primary divisions of the globe ; the

families or orders to kingdoms; the tribes to provinces or

cantons ; the genera to districts or parishes ; and the spe-

cies to towns or villages ; one genus or tribe being connected

with another, in the same way as one kingdom or province

borders on many others. Let it not therefore be held out as

a reproach to our science, that it is unnatural, because the

disposition of the orders in our Floi'as is necessarily linear

and artificial.
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Arrangement and Characters of the Natural Orders.

I. Vasculares seu Cotyledonone^. Vascular or Coty-

ledonous Plants (including the Dicotyledonous and Mono-

cotyledonous Classes).

Class I. DICOTYLEDONES* seu Exogen^.

Dicotyledonous or Exogenous Plants. Trunk formed of 2

distinct portions, the woody and the central body, increasing

in two opposite directions ; the former containing pith in the

centre, from which diverge the medullary rays, and increasing

by new layers on its outside ; the latter by new layers within.

Leaves with the nerves much branched and anastomosing.

Flowers usually with a double pei'ianth, the parts often

arranged in a quinary manner. Embryo with two opposite

cotyledons, rarely more, and then verticillate.

Subclass I. THALAMiFLORiE.f Calyx of many sepals or

pieces (sometimes combined at the base). Petals many,

distinct, and as well as the stamens, inserted upon the

receptacle, not upon the calyx ; hence hypogynous, (from

u-TToo, beneath, and ywri, the pistil). The exceptions are very

rare.

Ord. I. RANUNCULACE^. Juss. Ranunculus, or Crow-

foot Family. Suppl.f. 213—217.

Perianth double, free, hypogynous (inserted below the

Germens or Ovaries). Sepals 3—6, usually 5. Petals

equal in number to the sepals, or double or ti'iple, free, with

an imbricated aestivation, rarely none, sometimes formed
of the dilated filaments, and then plane, sometimes from the

transformed anthers, and then cucullate. Stamens free, in-

* From lis, two, and xoruktiSuiv, cotyledon.

f From thalamus, a bed, and flos, a flower, in allusion to the parts of the

flower being inserted on the receptacle.
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definite : anthers adnate in the true species of Ranunculus

and reversed. Pistils many, inserted upon, the receptacle,

rarely, by imperfection, or by their union, solitary. Carpels

(small clustered pericarps) either achenia, berries, capsules or

follicles, one-or many-seeded. Seeds sometimes solitary and

erect or pendulous, sometimes many arranged on each side

in sei-ies, along the margins of the carpels. Albumen horny,

large. Embryo very minute.

—

Herbs, undershruhs, or climb-

ing shrubs. Roots fasciculate, granulated or fibrous. Leaves

alternate or in the Clematideae opposite, often variously divided,

their bases dilated into a semiamplexicaul sheath, simple. Hairs

none or simple.

The properties of this extensive Order are in general acrid and
more or less poisonous, some of the species powerfully so. Cle-

matis recta andflammula are said to be used by beggars for form-

ing artificial ulcers : the same qualities exist in the leaves of the

Cape Knowltonia, thence called vesicatoria, and several species of

Ranunculus. R.flammula is esteemed a powerful sudorific. The
roots of the Hellebores are a drastic purgative ; those of Coptis

trifolia and Hydrastis Canadensis strong bitters ; in the Aconites

they are peculiarly acrid, and those of the Indian species called

Bikh, or Bish, (^Aconitum ferox, Wall. PI. Asiat. Rar. v. 1. p. 33.

f. 41,) contain a virulent poison. The species are chiefly European
and North American : several have been found in the southern hem-
isphere, but generally in the temperate districts.

This Order includes 5 Tribes or Suborders.

Tribe I. Clematide^. Clematis Tribe.—Examples of the Ge-

nera. Clematis,* Suppl.f. 213. Naravelia.

Tribe II. Anemone^e. Anemone Tribe.—Ex. Thalictrum.* Te-

tractis. Anemone.* Hepatica. Hydrastis. Knowltonia. Adonis.*

Hamadryas.

Tribk III. RANUNCULACEiE. Ranunculus Tribe.—Ex. Myosurus.*

Ceratocephalus. Ranunculus,* Suppl.f. 214. Ficaria* (Ranun-

culus Ficaria, L.).

Tribe IV. Hellebores. Hellebore Tribe.—Ex. Caltha,*

Suppl.f. 216. Trollius.* Eranthis. Helleborus,* Suppl.f. 215,

Nigella. Aquilegia.* Delphinium. Aconitum,* S^c.

Tribe V. ? Psoniaces. Piony Tribe.—Ex. Actcea,* Siippl.

f. 217. Pcconia,* &c.

* Those marked with an asterisk are British Genera.
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Ord. II. DILLENIACE^. DC. Dillenia Family,

Suppl.f. 230, 231.

Perianth with an imbricated aestivation. Sepals 5, per-

sistent ; 2 exterior, 3 interior. Petals 5, deciduous, in a single

series, hypogynous. Stamens numerous : filaments filiform,

plane, dilated at the base or at the extremity, distinct or poly-

adelphous, either inserted around the carpels or on one side

;

anthers adnate, the cells generally opening longitudinally and

internally. Carpels several (often 2—5), sometimes solitary

or combined into one, 1-styled with simple stigmas, 1-cel-

led, membranaceous, baccate or 2-valved, acuminated with

the style. Seeds ovate, arranged in a double series at the

angle of the carpels or cells, 2 or many, sometimes solitary,

naked or enclosed in a pulpy arillus. Testa crusta-

cepus. Albumen fleshy, subcartilaginous, shaped like the

seed. Embryo minute, erect, inferior, at the base of the

albumen.

—

Trees, shrubs, or undershrubs. Leaves almost al-

ways alternate, rarely opposite, simple, entire or toothed, often

coriaceous and persistent. Flowers solitary, racemose or pa-

nicled, terminal, frequently yellow.

Exotics ; of which a large proportion is found in New Holland.

They are astringent, but possess no remarkable properties.—Ex.
Delima, of which one species, D. sarmentosa, has the leaves so

rough, that they are employed in China in lieu of a file. Dillenia,

Suppl.f. 230, 231 : D. speciosa is a splendid tree of Malabar, with

beautiful flowers, larger than those of the white Water Lily, and a

pulpy, esculent but highly acid fruit, of the size of a very large

apple.

Ord. III. MAGNOLIACE^. BC. Magnolia

Family, Suppl.f. 229.

Parts of the flower ternary. Sepals 3—6, deciduous.

Petals 3

—

21, in many series. Stamens numerous, distinct

;

anthers adnate, elongated. Ovai'ies numerous, inserted upon
the receptacle above the stamens, often spicate, 1-styled.

Styles short; stigmas simple. Carpels as many as ovaries,

1-celled, 1-or many-seeded, capsular, opening with a su-

perior cleft ; or capsular and 2-valved, opening below

:

sometimes follicular, or somewhat fleshy and indehiscent.
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or samariform, aggregated, or combined into a lax or

dense cone. Seeds adnata with the internal angle of the

carpel. Albumen fleshy. Embryo straight, small, inferior.

—

Exotic trees or handsome shrubs. Leaves alternate, often cori-

aceous and ample. Flowers showy and veryfragrant.

This fine Order has 2 Tribes.

Tribe I. Illicie^. Aniseed Tribe.—Ex. Illiciiim, of which the

/. Floridanum or Red-iSowered Aniseed-tree possesses fragrant

wood and leaves, and the /. Anisatum yields in its seeds a fra-

grant volatile oil, which the Chinese burn in their temples.

Drimys ; the D. Winteri affording the Winter's bark, a di'ug

now superseded in its use by the Canella alba, which was for

some time confounded with it.

Tribe II. Magnolie^. Magnolia Tribe.—Ex. Michelia ; M.
Champaca is cultivated all over India, on account of the deli-

cious fragrance of its blossoms. Magnolia, Suppl. f. 229, a

genus of which the N. American species are pre-eminent for

the size and beauty both of their flowers and foliage. Bartram
describes one kind as rising to the height of 100 feet, bearing

blossoms " so large, as to be distinctly visible a mile or more ;"

seen in the mass, we presume. Liriodendron, or the Tulip-tree,

one of the most stately of forest-trees, no less remarkable for

the beauty of its blossoms, which in shape and size are like

those of a tulip, than for the curious form of its leaves. The
bark is very astringent.

Ord. IV. ANONACE^. Juss. Custard-apple Family.

Sepals 3—4, short, persistent, more or less combined.

Petals 6, in two series, often coriaceous, with an imbricated

aestivation. Stamens numerous, appressed, often covering an

hemispherical disk (or expansion of the receptacle) : fila-

ments very short ; cells of the anthers with a large connecti-

vum (or point of union), opening outwards. Carpels numer-

ous, crowded, shortly 1-styled, sometimes combined, rarely

solitary, baccate or capsular, 1-or many-seeded, sessile or

stalked. Seeds in I or 2 series in the inner angle of the

carpels. Testa crustaceous. Embryo minute, at the base

of the fleshy furrowed albumen.— Tropical trees or shridys.

Leaves alternate, entire, without stipules.

Ex. Anona, the Custard-apples ; among which are the Sour-sop

and the delicious Cherimoly of Peru. Unona.
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Ord. V. MENISPERMACE^. Juss. Cocculus Family,

Supplf. 233.

Flowers small, often dioecious. Perianth in one or many
series

;
sepals 3 or 4 in each series. Petals often none.— $ .

Stamens monadelphous, or distinct, sometimes equal in number

to the petals, and opposite to them, sometimes 3—4 times

their number; anthers usually adnate, opening outwards.

— ? . Ovaries many, 1-styled, somewhat combined at the

base, or solitary with several stigmas, many-celled, rarely

1-celled. Drupes 1-seeded, oblique or lunulate and compressed.

Embryo curved. Albumen none, or small and fleshy. Coty-

ledons plane. Radicle superior.

—

Climbing, exotic, and mostly

tropical shrubs. Leaves alternate, usually simple. Flowers

small, generally racemose. The roots are hitter and tonic.

Menispermum palmatum, (Jiot. Mag. t. 2970,) alFords the

famous Columbo root. Pareira brava, a powerful diuretic, is the

Cissampelos Pareira : a poison is afforded by the seeds of Meni-
spermum Cocculus.—Ex. Cocculus. Cissampelos. Menispermum,

Suppl.f. 233.

Ord. VI. BERBERIDE^. Vent. Barberry Family,

Supplf. 234.

Sepals 3—4—6, deciduous, in a double series, accompanied

by scales. Petals equal in number with the sepals and opposite

to them, rarely twice as many, often furnished with a gland

or scale within. Stamens as many as there are petals, and

opposite to them : filaments short ; anthers oblong, adnate,

2-celled, opening by valves. Ovary solitary, 1-celled ; style

very short, obhque
;
stigma suborbicular. Fruit baccate or

capsular; seeds 1— 3. Albumen fleshy or somewhat horny

;

embryo straight, in the axis of the albumen. Radicle inferior.

Cotyledons plane,

—

Shrubs or herbs, with perennial roots,

mostly glabrous. Inhabitants of temperate or cold climates, in

both hemispheres.

Ex. Serberis.* The fruit of JB. vulgaris is used as a preserve,

on account of its agreeable and acid flavour. Mahonia, scarcely

differing from Berberis except in its pinnated leaves. Nandina.

Leontice. Epim^dium,* Suppl.f. 234.
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Ord. VII. PODOPHYLLE^. DC. May-apple

Family.

Sepals 3—4, often petaloid. Petals in 2—3—4 series, each

equal in number to the sepals. Stamens equal in number

with, and opposite to, the petals, or 2, 3 or many times that

number, arranged in as many series: filaments filiform;

anthers terminal, opening outwards, and longitudinally, the

receptacle small. Ovaries many, or two or solitary. Stigma

nearly sessile, subpeltate. Carpels 1-celled, fleshy and inde-

hiscent, or opening transversely below the extremity. Seeds

indefinite, rarely solitary, attached to a lateral placenta.

Albumen fleshy. Embryo small, at the base of the seed.

—

Exotic [chiefly N. American) herbs, growing in shady places

or aquatic. Richard and other authors unite this order with

Papaveraceae, from which however it differs in habit and in

properties.

Tribe I. PodophyllejE. May-apple Tribe Ovary 1. Stig-

ma thick, subpeltate, seeds numerous. Tei-restrial.—Ex. Podo-
phyllum; the P. peUatum, or May-apple, is a safe and powerful

purgative. Jeffersonia, a cathartic. Achlys, I would rather

refer to BerberidecB, on account of the valvular dehiscence of its

anthers.

Tribe II. HYDROPELTiDEiE. Hydropeltis Tribe.—Ovaries 2 or

many. Seeds few or solitary. Floating.—Ex. Cabomba. Hy-
dropeltis. The first of these, Prof. De Candolle suggests, may
be placed with the Nymphaacece, whither Mr. Brown refers it.

M. Richard maintains that both belong to the Monocotyledones,

, and form a distinct Order, " Cabombe^."

Ord. VIII. NYMPH^ACE^. DC. Water-Lily

Family, Suppl.f. 219.

Sepals 4—6, coloured within, often passing into the

petals, which are numerous, and arranged in several series.

Stamens numerous, in many series, inserted, as well as the

perianth, on a more or less enlarged portion of the recep-

tacle; filaments often petaloid; anthers adnate, 2-celled,

opening longitudinally. Ovaries, or carpels, 8—24, half

immersed in the enlarged foveolated receptacle, {Nelumbi-
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um), or entirely included in an urceolate one (resembling

a solitary ovarium or carpel), 1 -styled, membranaceous,

indehiscent, 1-, 2- or many-seeded. Styles, in tbe free ovaries,

distinct vf\\\\ a simple stigma ; in the included carpels com-

bined with the stigmas, adnale at their base, and radiating

(as in Papaver) ; Seeds in the former 2 or 1, in the latter

very numerous, fixed to the sides of the carpels, covered by

a gelatinous arillus; the cells filled with gelatine in maturity.

Albumen farinaceous, none in Nelumbium. Embryo minute,

somewhat turbinate, on the outside of the albumen, and

included in a membranous bag.

—

Aquatic herbs, with pel-

tate or cordate leaves, and splendidflowers.

Tribe I. Nelumbone/E. Nelumbium Tribe.—Carpels many, dis-

tinct, 1—2-seeded, immersed in a remarkably large, foveolated,

obconical, elevated receptacle. Seeds solitary in each carpel,

without arillus and albumen.—Ex. Neliimhmm, of which one
species, N. speciosum, (^Cyamus, Sin., a-jau-og, or the Sacred Bean of

the ancients,) displays its magnificent rose-coloured blossoms
in the tanks of India; while its prototype, JV. luteum, adorns the

lakes of the southern United States with its scarcely less splen-

did yellow flowers. The roots of NymphcBa Lotus and of Ne-
lumbium. speciosum, are used as food.

Tribe II. NvMPH^EiE. Water-Lily Tribe.—Carpels several,

many-seeded, included within the enlarged receptacle, with the

stigmas radiating above the beny-formed fruit. Seeds with an
arillus, and a farinaceous albumen.—Ex. NympluEa.* Nuphar,*
SuppLf. 219.

Ord. IX. SARRACENIE^. Be La Pyl. Sarracenia

Family.

Sepals 5, persistent, concave at the base, and having a 3-

leaved involucre. Petals 5, contracted and unguiculated at

the base. Stamens numerous, compact : filaments short

;

anthers fixed by the back, 2-celled, opening internally with

longitudinal fissures, scarcely reaching to the extremity.

Ovary solitary, globose, 5-celled : style solitary : stigma

very large, foliaceous, peltate, 5-angled. Capsule glo-

bose, crowned with the persistent style and stigma, 5-lobed,

5-celled, 5-valved, many-seeded, opening between the dis-

sepiments. Placentae at the inner angle of the cells, covered
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with numerous, minute seeds. Albumen copious. Embryo
cylindrical, at the base of the seed, with the radicle pointing

to the hilum.

—

Marsh herbs. Moot fibrous. Leaves all

radical^ tubular, with a somewhat helmet-shaped appendage at

the extremity. Scape single-flowered. Flower large, droop-

ing, green, yellow orpurple.

Ex. Sarracenia. A most remarkable North American genus,

now well known in our collections. The affinity of this Order

is doubtful. Mr. Lindley places it near to Droseracece, on account

of its resemblance to Dioncea. The leaves, by their structure and

the fluid they contain, entrap and destroy a great number of

insects.

Ord. X. PAPAVERACE^. Juss. Poppy Family,

Supplf. 218.

Sepals 2, deciduous. Petals 4, rarely 8—12 or wanting,

irregularly plaited before expansion. Stamens distinct, usually

numerous : filaments filiform ; anthers 2-celled, opening

longitudinally. Ovary 1, free. Style short or none, bear-

ing as many stigmas as there are placentee, alternate with

them and arranged, when many, in a stellated manner.

Fruit 1-celled, siliquiform, with 2 placentae, or a capsule

with several parietal placentae, and often opening by pores

beneath the stigma. Albumen fleshy and oily. Embryo
minute, at the base of the albumen, with plano-convex coty-

ledons.

—

Annual or perennial herbs or undershrubs, abound-

ing in narcotic juice. Root fibrous. Leaves alternate, simple

or lobed. Peduncles elongated, single-flowered. Flowers white,

yellow or red, never blue.

Ex. Papaver,* Suppl. f. 218, of which the P. somniferum

yields opium. Argemone. Meconopsis.* Glaucium.* Chelidoot ivm*
Roemeria* and the beautiful Eschscholtzia, &c.

Ord. XI. FUMARIACE^. DC. Fumitory Family,

Suppl. /. 38—39.

Sepals 2, small, deciduous. Petals 4, irregular, more or

less united below ; 2 exterior, alternating with the sepals

;

one, the upper, or both, gibbous, or prolonged at the base

into a spur; 2 inner somewhat callous at the extremity,
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where they cohere and enclose the anthers and stigma.

Stamens 6 : filaments diadelphous, opposite the outer

petals; anthers 6, small, the middle one of each bundle

2-celled, the lateral ones 1-celled. Ovary one, free; style fili-

form ; stigma bilamellate. Fruit siliquiform, 2-valved, many-

seeded, somewhat indehiscent, 1—2-seeded. Seeds affixed

to lateral placentae, with an arillus or caruncle. Albumen

fleshy, including the embryo in its base. Cotyledons plane.

—Delicate herbs, of temperate latitudes, slightly bitter and

diaphoretic, containing a watery, not milky, juice. Flowers

purple, white or yellow.

Ex. Dielytra, Corydalis,* Suppl. f. 38, 39. Fumaria.*

Ord. XII. CRUCIFER^. Juss. Cruciferous Family,

Suppl. f. 23—30.

Sepals 4, deciduous, 2 often gibbous at the base. Petals 4,

cruciate, alternate with the sepals, unguiculate, rarely unequal.

Stamens 6, tetradynamous, 2 solitary, shorter, opposite the

lateral sepals, 4 longer in pairs, alternating with them, distinct,

rarely combined at the base, sometimes with a tooth. Ova-

ry 2-celled and style single : green glands at the base of the

germen and stamens. Stigmas 2, opposite the placentae.

Fruit a siliqua or silicula, 2,-rarely 1-celled, 2-valved, the

valves separating from the placentae, rarely valveless, 1-or

many-seeded. Seeds pendulous, without albumen. Embryo

curved upwards towards the margins of the Cotyledons

(o=), or against the back of one of them (o|l ), opposite to

the hilum.

—

Herbaceous, rarely suffruticose plants. Leaves

alternate. Flowers in corymbs or racemes.

A most extensive and important Natural Order, many of the

plants which it includes being cultivated as esculents, as the Cabbage,

Turnep, Mustard and Cress of various kinds, Horse-radish, &c.

;

and they are antiscorbutic. Many yield an essential oil which
renders them stimulating, wliile their seeds afford a fine mild and
oleaginous fluid, as Rape. Several kinds contain sulphur and
the basis of Ammonia, Nitrogen, and they have been employed in-

stead of animal substances, as the horns and hoofs of animals, in

the manufactory of Prussian Blue. The Order is chiefly European,
but some examples are found in every part of the world. The ancient

division, according to the relative length and breadth of the fruit,
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liable as it is to many objections, is perhaps the most simple. The
nature and the foldings of the cotyledons, and the direction of the

radicle in respect to them, is the foundation of the arrangement of

more modern authors
;
but, independently of its difficulty in a prac-

tical point of view, it is found not to be accompanied by any natural

habit. I shall confine myself to an enumeration of the British

Genera.

Tribe I. Siliculos^e A short pod or pouch.—Ex. Cakile.*

Crambe.* Coronopus.* Isatis.* Vella.* Thlaspi.* Cap'

sella,* Si^ppl.f. 23, 24. Hiitcliinsia.* Teesdalia* Suppl.f. 25,

26, 27. Iberis.* Lepidium.* Cochkaria.* Subularia* Draba.*

Camelina^^ Koniga.*

Tribe II. Siliquos^e.—An elongated pod.—Ex. Dentaria*
Cardamine* Suppl.f. 28—30. AraUs.* Turrifis.* Bar-
harea* Nasturtium.* Sisymbrium.* Erysimum.* CJieiran-

tlms.* 3Iathiola.* Hesperis.* Brassica.* Sinapis* Raphanus.*

Ord. XIII. CAPPARIDEiE. Juss. Caper Family,

Suppl.f. ^0.

Sepals 4. Petals 4, cruciate, often unguiculate and une-

qual. Stamens almost perigynous, rarely tetradynamous,

definite or indefinite and arranged in fours in several series.

Torus hemisphaerical or elongated, often glandular. Ovary

stipitate. Style none or filiform. Fruit siliquiform or bac-

cate, 1-celled, rarely 1-seeded, usually with two polyspermous

placentae between the valves. Seeds often reniform, without

albumen. Embryo incurved. Cotyledons foliaceous, plane,

subincumbent.

—

Herbs, shrubs, or trees. Leaves alternate,

petiolate, simple or palmate. Stipules none or spinescent.

De Candolle considers this order as intermediate between the

Thalamiflorce and Calyciflorce.

Tribe I. CLEOMEiE. Cleome Tribe.—Fruit capsular. Herbs

or undershrubs.—Ex, Cleome. Polanisia.

Tribe II. Cappare^. Caper Tribe.—Ex. Cratava. Capparis

;

the buds of C. spinosa, Suppl. f. 20, yield the Capers of com-
merce.

Ord. XIV. RESEDACE^. DC. Mignonnette Family,

Suppl. f. 17.

Calyx in 4—6 deep divisions, persistent. Petals 4—6, al-
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ternating with the divisions of the calyx, of two kinds ; lower

ones entire, upper ones cleft into many segments. Stamens

generally indefinite, distinct and hypogynous: anthers 2-celled,

opening longitudinally. Between the petals and filaments

there is an annular gland, most elevated at its upper side

;

thus forming a remarkable hypogynous disk. The slightly

stipitate Ovary appears to be formed by the union of 3

carpels and terminates in 3 horns or styles, each with its stig-

ma, 1-celled, ope7i at the summit. Ovules many, attached

to 3 parietal placentae, alternating with the stigmas. Fruit

resembling the ovary, only more open. Seeds generally reni-

form. Testa thick. Albumen thin. Embryo curved.—i^ey6s

with alternate leaves and minute gland-like stipides.

There are many to whom the Wild Mignonnette, Reseda lutea,

and Dyer's Rocket (or Yellow-weed or Weld), R. Luteola, and

still more the true Mignonnette, R. odorata, are very familiar, yet

who are ignorant of the curious structure of their flowers : so curi-

ous indeed, that hotanists are not agreed as to the affinities of the

Order. Many place it next to CapparidecE (as is here done,) with

which Jussieu united it. But Prof. Lindley takes a different

view of the structure of the flowers ; with him the calyx is a

general involucre, each petal a sterile flower, and the hypogynous

disk a perianth surrounding an hermaphrodite flower, composed of

several stamens and a pistil. Hence he places it between Euphor-

biacecB and Datiscecs Ex. Reseda* Suppl.f. 17. Ochradenus.

Ord. XV. FLACOURTIANE^. Rich. Flacourtia

Family.

Sepals 4—7, slightly cohering at the base. Petals 4—7,

alternating with the sepals, rarely none. Stamens equal in

number to the petals, or double or many times that number,

sometimes changed into nectariferous scales. Ovary sub-

globose, free, sessile or slightly stipitate. Styles none or

filiform
;
stigmas as many as there are valves to the ovaries,

more or less distinct. Fruit 1-celled, indehiscent and fleshy,

or capsular and 4— 5-valved, including a thin pulp. Seeds

few, thick, covered with a pellicle, fixed to the valves, not to

the margin (as in Capparidece,) nor to a longitudinal line

(as in Violariece and PassiJlorecB,) but attached to branched

placentae which cover the inner surface. Albumen fleshy.
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somewhat oily. Embryo straight, in the axis, with the

radicle directed to the hilum: cotyledons plane, oval, folia-

ceous.

—

Shrubs, or small, mostly cequatorial trees. Leaves al-

ternate, petiolate, simple. Stipules none.

Ex. RyancBU. Flacourtia. Kiggelaria. Erythrospermum.

Ord. XVI. BIXINEii:. Kunth. Arnotto Family.

Sepals 4—7, with an imbricated aestivation. Petals 5, like

the sepals, or none. Stamens indefinite, inserted upon a disk

:

filaments distinct ; anthers 2-celled. Ovary superior, sessile,

1-celled. Ovules attached to from 1—7 parietal placentae.

Style 1, undivided or 2—4-fid. Fruit capsular or baccate,

1-celled, many-seeded. Seeds fixed to the parietal pla-

centae, and enveloped in pulp. Albumen fleshy or very

thin. Embryo included, nearly erect or curved. Coty-

ledons foliaceous. Radicle directed to the hilum.— Trees or

shrubs, generally glabrous. Leaves alternate, simple, entire,

sometimes pellucido-punctate. Stipules caducous.

An Exotic and mostly Tropical Order, approaching the preced-

ing and Cistinece in its fruit, also Malvacece, Flacourtianece, and
RosacecB. The red pulp which covers the fruit of Bixa Orellana

yields Arnotto, which is slightly purgative and stomachic, and used
in staining red cheeses.—Ex. Bixa. ProcMa. Ludia.

Ord. XVII. CISTINE^. Juss. Cistus Family,

Supplf. 236.

Sepals 5, generally unequal, the 2 outer smaller, the 3 inner

with a twisted aestivation. Petals 5, caducous, equal, wrinkled

in aestivation and twisted in a direction opposite to that of the

sepals. Stamens indefinite, erect, distinct: anthers ovate, 2-

celled, inserted by their base. Style 1, filiform. Stigma

simple, capsule 3—5-rarely 10-valved, 1-celled, with the

valves bearing a single longitudinal placenta, or 3—5-celled,

the dissepiments from the centre of the valves, extending to

the axis, and bearing the numerous seeds. Albumen nearly

including a spiral or curved Embryo.—SArwis or herbs.

Leaves simple, lower ones generally opposite, the rest alternate.

Stipules 2 and foliaceous, or none. Flowers racemose, very

fugacious, white, yellow, or purple.
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An Order chiefly confined to the south of Europe and north of

Africa. Cistus Creticus, and other species probably, afford the

Balsam of Labdanum. The stamens of Helianthemum are irrita-

ble when smartly and suddenly compressed.—Ex. Cistus. Helian-

themum,* Suppl. f. 236, Hudsonia and Lecliea, which two latter

are exclusively North American Genera.

Ord. XVIII. VIOLARIE^. DC. Violet Family.

Sepals 5, persistent, with an imbricated aestivation, often

produced at the base. Petals 5, generally unequal, with an

oblique convolute aestivation. Stamens 5, on an hypogynous

disk, often unequal : filaments dilated beyond the anthers,

two often with an appendage : anthers opening inwards, 2

celled. Ovary 1-celled, mostly with many ovules : placentee

3, parietal : style 1, persistent, often curved, with an oblique

and frequently perfoi'ated stigma. Capsule of 3 valves which

bear the placenta. Seeds often carunculated at the base.

Embryo straight, in the axis of a fleshy albumen.

—

Herbs or

small shrubs. Leaves simple, stipuled.

Plants, of which a considerable proportion inhabit the temper-

ate parts of the northern hemisphere, both in the new and the old

world. Those with regular petals (^Alsodinece, DC.) are chiefly

South American. Those with irregular petals possess, in many
instances, powerfully emetic qualities ; and Ipecacuanha is afforded

by the roots of several species of lonidium, as well as by other

plants belonging to very different Families. Our common Dog
Violet has been used, and it is said successfully, in cutaneous af-

fections. Sauvagesia is mucilaginous.—Ex, Viola,* (of which 105
species are described by De CandoUe). lonidium. Hybanthus.

(with irregular petals). Conohoria. Alsodeia. Sauvagesia. (with
regulai- petals).

Ord. XIX. DROSERACE^. DC. Sun-dew

Family.

Sepals 5, persistent, equal, with an imbricated sestivation.

Petals 5. Stamens distinct, marcescent, equal in number to the

petals and alternate with them, or 2, 3 or 4 times that num-
ber. Anthers 2-celled, opening longitudinally. Ovary

1, sessile. Styles 3—5, more or less combined. Capsule
1—3-celled, 3—5-valved, bearing the seeds along the middle,
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or at the base of the valves. Seeds sometimes furnished with

an arillus. Embryo straight, in the centre of a fleshy or

cartilaginous albumen. Radicle directed to the hiluni.

—

Delicate herbaceous plants, frequently clothed with glandular

hairs, and in the Droserae the leaves and peduncles have a cir

cinnate ve)-nation.

Ex. Drosera* remarkable for its viscid glandular hairs which

detain and destroy insects. DioiKsa, which destroys insects by a

contrivance almost similar to that of a rat-trap. Parnassia.*

Ord. XX. POLYGALE^. Juss. Milk- wort Family.

Sepals 5, with an imbricated aestivation, 2 interior ones often

petaliform, 3 exterior smaller, of which the two anterior are

sometimes combined, and the third is posterior. Petals 3—4,

more or less connected by means of the starainal tube. Fi-

laments of the stamens combined with the petals, monadel-

phous, but divided into 2 equal portions : anthers 8, 1 -celled,

opening by a pore at the extremity ; ovary 1, distinct, 2-rarely

1—3-celled : style 1, incurved : stigma funnel-shaped or

two-lobed. Fruit capsular or drupaceous, 2- or 1-celled,

the valves bearing the dissepiments. Seeds solitary in each

cell, pendulous, often carunculated, sometimes hairy or co-

mate. Embryo straight, in the axis of a fleshy albumen; the

latter sometimes wanting.

—

Herbs or Shrubs. Leaves mostly

alternate, entire. Flowers racemose.

The bark and roots ai-e bitter, the latter yielding a milky juice.

Polygala Senega possesses very powerful medicinal properties.

Krameria is said to be tonic and very astringent, and that, together

with Gum Kino, it is used in England for adulterating Port

Wine.—Ex, Polygala.* Comesperma, (a New Holland Genus.)

3Iuraltia and Mundia are exclusively from the Cape. Krameria.

Ord. XXI. TREMANDRE^. Br. Tremandra Family.

Sepals 4—5, unequal, with avalvate aestivation, deciduous.

Petals 4—5, equal, alternate with the sepals, with an involute

aestivation, deciduous. Stamens distinct, 8— 10, 2 opposite each

petal: filaments erect: anthers 2—4-celled, opening with

a tube or pore at the extremity. Ovary ovate, compressed,

2-celled cells with 1—3 ovules : style 1 : stigmas 1—2. Cap-
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sule ovate, compressed, 2-celled, 2-valved, valves bearing

the dissepiment in the middle. Seeds from the extremity of

the dissepiment, pendulous, ovate, carunculated at the extre-

mity. Embryo cylindrical, straight, in the axis of a fleshy

albumen : Radicle directed to the hilum.

—

Slender, erect. New
Holland shrubs, with the habit ofHeaths, often clothed with glan-

dular hairs. Leaves alternate or verticillate, without stipules.

Pedicels axillary, solitary, \-flowered.

Ex. Tetratheca. Tremandra.

Ord. XXII. PITTOSPORE^. Br. Pittosporum

Family.

Sepals 5, deciduous, distinct or partially combined, with an

imbricated aestivation. Petals 5, the claws connivent, some-

times slightly cohering ; the border spreading. Stamens 5,

hypogynous, distinct, alternate with the petals. Ovary 1
;

cells and placentEe 2—5, many-seeded. Style 1 . There are as

many stigmas as there are placentae. Fruit capsular or baccate,

the cells polyspermous, sometimes incomplete. Seeds often

enveloped in a gelatinous pulp. Embryo minute, within the

fleshy albumen and near the hilum. Cotyledons very short

—

African, Asiatic, or generally Australian shrubs. Leaves sim-

ple, alternate, often entire, without stipules. Flowers terminal

or axillary, sometimes polygamous.

Ex. Billardiera, a new Holland Genus, with eatable fruit.

Pittosporum. Bursaria.

Ord. XXIII. FRANKENIACEiE. St. Hil Frankenia

Family, Suppl.f 241.

Sepals 4—5, erect, united below into a sulcated tube, per-

sistent. Petals 4— 5, alternate, unguiculate. Stamens 5—7:

filaments filiform: anthers roundish. Ovary 1: style fili-

form 2—3-fid. Capsule enclosed in the persistent calyx,

ovato-oblong, subtrigonous, 2—3—4-valved, I -celled : valves

placentiferous along each margin, polyspermous. Seeds

minute. Embryo straight, in a fleshy albumen. Radicle

directed to the hilum.

—

Herbs or shrubs. Stems rounded,

branched. Leaves opposite or verticillate, without stipules, ob-
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long, entire, with the margins revolute. Flowers at the apices

and in the dichotomies of the branches, sessile, surrounded by

floral leaves, rose or violet-coloured.

Allied to Caryophyllece, but differing in the placentation.—Ex.
Franhenia,* Suppl.f. 241. Beatsonia. Luxemburgia.

Ord. XXIV. ELATINE^. Camb. Elatine Family.

Sepals 3—5, persistent. Petals 3—5, alternate with the

sepals. Stamens equal in number with, or twice as many
as, the petals. Ovary 3—5-celled. Styles 3—5 ; stigmas

small, capitate. Capsule 3—5-celled, 3—5-valved ; valves

separating from the dissepiments which alternate with them.

Seeds numerous, cylindrical and generally curved. Albumen
none. Radicle next the hilum.

—

Annual herbs. Leaves op-

posite, with small stipides.

Ex. Elatine,* Bergia.

Ord. XXV. CARYOPHYLLE.E. Juss. Chickweed

Family, Suppl.f. 15, 16, and 239, 240.

Sepals 4—5, continuous with the peduncle, distinct or

cohering into a tube, persistent. Petals 4— 5, hypogynous, in

some (especially Stellaria uliginosa) almost perigynous, at

other times, along with the stamens, inserted upon the recep-

tacle, sometimes wanting. Stamens as many as, or twice the

number of the petals, distinct or slightly united at the base

:

anthers 2-celled, opening longitudinally. Ovary inserted on

a moi-e or less evident torus. Styles 2—5. Capsule 1—5-

celled, 2—5-valved, valves often dentiform. Placentae cen-

tral, in the 2—5-celled capsules, adhering to the edge of the

dissepiments. Seeds indefinite. Albumen mealy, around

which the embryo is generally more or less curved. Radicle

directed to the hilum.

—

Herbaceous plants, of the temperate and

colder regions, rarely suffrutescent. Leaves opposite, often con^

nate, entire, in Arenaria rubra and its allies having membra-'

naceous stipules.

Tribe I. Silenete.— Sepals united into a tube.—Ex. Dianthus,*

Suppl. f. 15— 16. Saponaria;* which has, as its name implies,
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a saponaceous property. Silene,* (a Genus of 217 species.)^

Lychnis.* Agrostemma.*

Tribe II. Alsine^.—Sepals distinct or only cohering at the base.

—Ex. Buffonia.* Sagina.* Mmnchia.* Holosteum,* Suppl.

f. 239. Spergula,* Suppl. f, 240. Arermria.* Cerastium.*

Cherleria.* The cui'ious Genus Viviania is by some referred

to this Order: but it seems to have a greater resemblance to

Geraniacece or OxalidecB.

Ord. XXVI. LINE^. DC. Flax Family.

Sepals 3—5, with an imbricated sestivation. Petals 3—5,

unguiculate, alternate with the sepals and with a twisted aesti-

vation. Stamens as many as there are petals, united at their

base, alternate with the petals, with intermediate teeth or

abortive filaments : anthers ovate, 2-celled. Ovary subglo-

bose, generally with as many cells and capitate styles as there

are sepals, rarely fewer. Capsule globose, often apiculated

with the base of the persistent styles, each cell imperfectly

separated into two by a spurious dissepiment and opening

with two valves at the extremity. Albumen scarcely any.

Embryo straight, fleshy and oily. Radicle towards the

hilum Herbs or undershrubs. Leaves entire, without stipules.

Flowers pedunculated. Petals very fugacious.

A smaU but valuable Order on account of the flax yielded by the

fibres of L. usitatissimum, the mucilage of the seeds and the oil ex-

tracted from them. The little L. catharticum is purgative.—Ex.
Linum„* Radiola.*

Ord. XXVII. MALVACEAE. Br. Mallow Family,

Suppl f. 36, 37.

Sepals 5, rarely 3 or 4, more or less combined at the base,

with a valvate aestivation, often bearing bracteas forming an

involucre and resembling an outer calyx. Petals 5, equal,

alternate with the sepals, with a twisted aestivation, often

adnate at their base with the base of the staminal tube. Sta-

mens 5 or indefinite : filaments united into a tube, unequal

;

anthers 1-celled, reniform, opening transversely. Ovary com-

posed of many carpels or combined, placed around a common
axis, distinct : styles as many as there are carpels, distinct
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or united; stigmas equal in number with the carpels, distinct or

united. Carpels distinct or united into a many-celled capsule,

each 1—2-or many-seeded, opening opposite the dissepi-

ments or between them. Seeds sometimes villous; embryo

curved
;
cotyledons folded.

—

Herbs, shrubs or trees, mostly

inhabiting warm and hot regions. Leaves alternate, petiolate,

toothed or lobed, often clothed with a stellatedpubescence. Stipules

two to each leaf, often deciduous. Peduncles usually axil-

lary.

An extensive Order, remarkable for its mucilaginous properties ;

for the strong fibre of the inner bark, whence cordage is extensively

manufactured from it, and for the villous covering of the

seeds which fills the capsules of the Gossypium, and which consti-

tutes Cotton.—Ex. Malva.* Althcea,* Suppl. f. 36, 37. Lava-
tera.* Hibiscus. Gossypium. Sida.

Ord. XXVIII. BOMBACE^. Kunth. Cotton-tree

Family.

Sepals 5, united into a truncated, or often irregularly cleft

tube, rarely bracteated. Petals 5, regular, or none, and

then the inside of the calyx is coloured. Stamens 5— 10— 15 or

more, united below into a tube which is adnate with the base

of the petals, dividing at the apex into 5 bundles each with

1 or more anthers, some of them sterile. Anthers 1-celled.

Ovary of 5 (or rarely 10) carpels, somewhat distinct or

firmly united : styles as many, more or less combined.

Fruit variable, indehiscent, or capsular, generally with 5

valves, bearing the dissepiments in the middle. Seeds

generally invested with wool or pulp, without albumen and

with the cotyledons corrugated or convolute, or with albumen

and the cotyledons plane.

—

Shrubs or large tropical trees.

Leaves alternate, stipided. Pubescence stellate.

Mucilaginous, like the last Order, from which it chiefly differs

in the calyx not being truly valvate, and in the tube of the

stamens being divided into 3 bundles. From the Byttneriaceca

and Chlenacece it differs in tlie 1-celled anther. The Cotton-tree,

Bomhax pentandrimi, yields a medicinal gum and a fine kind of

cotton. To tliis Family belong the Baobab, the largest known
tree in the world, whose trunk measures 90 feet in circumference,

and the Durion of the Indian Archipelago, the most delicious of

all fruits.—Ex. Helicteres, (with its curious spiral capsules.)
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Adansonia. Carolinea. JBomhax. Durio. Cheirostcmon, the famous

Hand- plant of the Mexicans.

Ord. XXIX. BYTTNERIACE^. Br. Byttneria

Family, Sitppl.f. 267.

Sepals 5, more or less combined, with a valvate aestiva-

tion, sometimes bracteated. Petals 5, alternate with the

sepals, variously formed, with a convolute aestivation.

Stamens 5, or indefinite ; the filaments variously monadel-

phous, some of them occasionally sterile ; anthers opening

behind, 2-celled. Carpels 5, rarely 3, distinct or combined

into 1 ovary. Styles equal in number to the capsules,

distinct or combined. Seeds with a strophiolated apex, often

winged. Albumen oily or fleshy, rarely wanting. Embryo
straight. Radicle inferior. Cotyledons foliaceous, plane or

plaited, or folded round the plumule, sometimes (in those

destitute of albumen) very thick.

—

Exotic trees or shrubs,

with stellated pubescence. Leaves alternate, simple, often

toothed or lobed, stipided. Pedunclesfrequently cymose.

This Order also, like the 2 preceding, possesses mucilaginous

properties. It affords chocolate, and cacao, in the seed and fruit

of Theobroma Cacao. The Gum Tragacanth of Sierra Leone,
Mr. Lindley informs us, is produced by a species of Sterculia,

(S. tragacardha, Lindl.) Professor De CandoUe has the follow-

ing groupes, which some consider as distinct Orders.

Tribe I. Sterculie^.—Ex. Sterculia.

Tribe II. ByTTNERiEiE.—Ex. Theobroma. Byttneria.

Tribe III. LasiopetalevE.—Ex. Lasiopetalum, Suppl. f. 267.

Tribe IV. Hermann ie^e.—Ex. Melochia. Hermannia, a numerous
Cape genus, as is MaJiernia.

Tribe V. DoMBEVACEyE.—Ex. Pentapetes. Dombeya. Astrapcea,

Tribe VI. Wallichie^ Ex. Wallichia.

Ord, XXX. TILIACE^. Juss. Linden Family,

Suppl. f. 235.

Sepals 4—5, with a valvate aestivation, without bracteas.

Petals 4— 5, alternate with the sepals, entire, with a little

u
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hollow at the base. Stamens distinct, generally indefinite

:

anthers oval or roundish, 2-celled, opening longitudinally.

Glands on the stalk of the ovary, as many as there are

petals, and opposite to them. Ovary 1, composed of 4— 10

combined carpels : styles as many, united into one : stigmas

often free. Capsule of several cells. Seeds numerous.

Albumen fleshy. Embryo sti-aight : cotyledons plane, folia-

ceous.— Trees or shrubs, rarely herbsy of which one Genus

alone is European. Leaves simple, stipuled, often toothed.

Flowers axillary.

Mucilaginous plants, the bark abounding in tough fibre, used for

a variety of economical purposes. Russian mats are made of the

bark of the Lime. Corchorus olitorius is a potherb.—Ex. Spar-
mannia. Corchorus. Triumfetta. Grewia. Tilia,* Suppl.f. 235.

Sloanea.

Ord. XXXI. ELiEOCARPEiE. Juss. El^ocarpus

Family.

Sepals 4—5, without bracteas, their sestivation valvate.

Petals 4— 5, alternate with the sepals, lobed or fimbriated at

the extremity. Receptacle glandular. Stamens 15—20;

filaments short, free ; anthers elongated, 4-sided, 2-celled,

opening by pores at the extremity. Ovary many-celled.

Styles 1. Seeds 2 or more in each cell. Albumen fleshy.

Embryo erect: cotyledons plane, foliaceous.

—

Exotic shrubs

or trees. Leaves alternate, simple.

An Order diflfering from Tiliaceoc in the lobed petals, and the

anthers opening by pores. The hard and wrinkled seeds of

ElcBocarpus are made into necklaces in the East Indies ; and

set in gold, are sold in our shops.—Ex. Elceocarpus, Aceratium.

Ord. XXXIL DIPTEROCARPE^. Blume.

Camphor-tree Family.

Calyx tubular, 5-lobed, unequal, without bracteas, imbri-

cated in aestivation. Petals sessile, combined at the base,

with a twisted aestivation. Stamens indefinite, distinct or im-

perfectly polyadelphous; filaments dilated at the base;

anthers subulate, 2-celled, opening longitudinally, towards

the extremity. Ovary few-celled. Ovules in pairs, pen-
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dulous. Style and stigma simple. Fruit coriaceous,

1-celled, indehiscent, or 3-valved, surrounded by the

enlarged foliaceous calyx. Seed single, without albumen

;

cotyledons twisted and folded, or unequal and obliquely

incumbent. Radicle superior.

—

Large Forest-trees of the

Indian Archipelago, Leaves alternate, involute in vernation,

with numerous parallel veins running from the midrib to the

margin. Stipules oblong, convolute, terminating the branches

with a taper point, deciduous. Peduncles in racemes or pani-

cles. Flowers generally large.

A small but important family, abounding in resinous juice.

—Ex. Dryohalanops, of which Z). Camphora yields the camphor
of Sumatra. Dipterocarpus. Shorea ; S. robusta aflFording a bal-

samic resin used in the Indian temples. Valeria ; from V. Indica

is obtained a kind of tallow.

Ord. XXXIII. CHLENACE^. p. Th. Chlenaceous

Family.

Involucre 1—2-flowered, persistent. Sepals 3, small.

Petals 5—6, broader and sometimes slightly combined at

the base. Stamens indefinite, rarely 10 ; filaments some-

what combined into a tube, or adnate with the tube of the

petals; anthers roundish, adnate or free, 2-celled. Style

1, filiform : stigma 3-fid. Capsule 3-celled, or, by imperfec-

tion, 1-celled. Seeds solitary, or many in each cell, fixed to

the centre, suspended. Albumen fleshy (Juss.), or horny

(P. Th.). Embryo green, central. Cotyledons foliaceous,

waved.

—

Small trees or shrubs of Madagascar, with alternate

stipuled entire leaves. Flowers paniculate, or racemose.

Ex. Sarcolcena. Leptolena. RhodolcBna.—To these De
CandoUe has added, as allied to them, the East Indian and
Mauritian genus Hugonia, but remarking that it has much affin-

ity with the Malvacece and ByttneriacecB, differing in the imbri-

cated, not valvate, calyx.

Ord. XXXIV. TERNSTROEMIACE^. Mirb.

Ternstroemia Family, Suppl.f 51, 52.

Sepals 5, concave, unequal, coriaceous, imbricated, obtuse,

persistent, often with 2 small bracteas. Petals 5, on an hypo-

gynous disk, free or partially combined. Stapens indefinite,
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somewhat coherent with the combined petals ; filaments

subulate, short ; anthers erect, 2-celled, Ovary ovate.

Styles 2— 5, distinct or more or less united. Fruit ovato-

globose, with as many cells as there are styles; sometimes a

dry indehiscent berry, sometimes a capsule. Seeds numer-

ous, on a central placenta, curved or ovate, or angled ; in

the first Tribe having a thin albumen, or none. Embryo

rounded, in the axis, curved or folded. Cotyledons oblong.

Radicle opposite the hilum ;—in some species not well known.

— Tropical trees or shrubs. Leaves alternate, without sti-

pules, coriaceous.

This Family, to wliich Cambessedes has united the following

one CamelliacecE, Prof. De CandoUe separates into 5 Tribes.

Tribe I. Ternstrcemiace^ Ex, Ternstrcemia.

Tribe II. FreziebejE.—Ex. Cleyera. Freziera. Eurya, &c.

Tribe III. Saurauje^.—Ex. Saurauja.

Tribe IV. Laplace^.— Ex. Cochlospermum. Laplacea.

Tribe v.? Gordonie^.—Ex. Stuartia, Suppl. f. 51, 52. Gor-

donia.

Ord. XXXV. CAMELLIACEiE. DC. Camellia

Family.

Sepals 5—9, with an imbricated estivation ; the interior

generally larger, somewhat concave, coriaceous, deciduous.

Petals 5—9, alternate with the sepals, often slightly cohering

at the base. Stamens indefinite : filaments filiform, at their

base polyadelphous or monadelphous : anthers roundish,

versatile. Ovary I. Styles 3—6, filiform, more or less

combined; capsule 3-celled, 3-valved, by the imperfection

of many of the ovules 3-seeded ; valves bearing the dissepi-

ments in the middle, sometimes with the margins introflexed.

Seeds fixed to the central margin of the dissepiments, large.

Albumen none : embryo with large thick cotyledons, filled

with a fat oil, plano-convex, as it were jointed at the base;

radicle very short, obtuse, directed to the hilum.— Glabrous,

evergreen shrubs or trees of China, Japan, Cochin-China or

India. Flowers axillary.
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This Order, restricted as it is by De Candolle, is confined to

Camellia and Tfiea ; two genera scarcely to be distinguished from
each other ; of which the former yields the most favoured orna-

ments of our Greenhouses and Conservatories; the latter a highly

important article of Commerce with the Chinese, and a favourite

beverage in every part of the civilized world.

Ord. XXXVl. OLAC1NE.E. Mirb. Olax Family. Z

Calyx (involucre?) small, of one piece, slightly toothed, at

length often enlarged and fleshy. Petals (or sepals ?) 4—6,

somewhat coriaceous, with a valvate aestivation, distinct or

cohering in pairs. Stamens 3— 10 ; filaments subulate, com-

pressed; anthers cordato-oblong, erect, 2-celled. Ovary

free, 3—4(1- Br.) -celled. Cells with 2 ovules. Style 1, fili-

form. Fruit somewhat drupaceous, indehiscent, often sur-

roiinded by the enlarged and fleshy calyx, 1-celled, 1-seeded.

Seed pendulous, umbilicated at the base. Albumen fleshy,

large. Embryo oval, included within the base of the albu-

men. Radicle directed to the hilum, continuous with the

cotyledons.

—

Exotic, glabrous trees or shrubs, with simple pe-

tiolated entire leaves, rarely wanting, without stipules. Flowers

small, axillary.

The Genus Olax, the type of this Order, Dr. Brown refers as

an appendix to Santalacece in the Monoclilamydece.—Ex. Olax.

Hdsteria, (the Partridge-wood of the Cabinet-makers.) Ximenia.

Ord. XXXVII. AURANTIACE^. Corr. Orange

Family, Suppl.f. 224.

Calyx urceolate or campanulate, short, 3—5-toothed, mar-

cescent. Petals 3—5, broad at the base, distinct or more or

less combined, aestivation slightly imbricated. Stamens equal

in number with the petals, or double or triple or more, and

as well as the petals, inserted upon an hypogynous disk ; fila-

ments compressed below, distinct, polyadelphous or monadel-

phous; anthers distinct, terminal, inserted by their base, erect.

Ovary ovate, many-celled. Style 1, rounded. Stigma

somewhat lobed, thickish. Fruit {Aurantium of De Cand.,

Hesperidium of others) many-celled ; the cells filled with

pulp, enclosed in little bags, and surrounded by a thickish
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indehiscent pericarp or rind, abounding in glands of volatile

oil. Seeds fixed to the inner angles of the cells, numerous or

solitary, generally pendent, without albumen, sometimes in-

cluding more than one embryo. Embryo generally distinct-

ly marked with the chalaza and raphe. Cotyledons large,

thick, biauriculate at the base. Plumule conspicuous. Rad-
icle directed to the hilum.— Trees and shrubs of Eastern In-

dia, ahoimding in receptacles of essential oil. Leaves alternate,

often compound, articulated with the petiole tohich is frequently

winged. Spines, if any, axillary.

This favourite family is remarkable for the fragrant bitter essen-

tial oil which is alforded by almost every part of the plant (contained

in pellucid dots in the foliage,) for the odorous flowers and the deli-

cious fruit; the latter being the Lime, Lemon, Citron, Orange,
and other kinds less known in Europe.—Ex. Limonia. Cookia.

Citrus, Suppl.f. 224.

Ord. XXXVIII. HYPERICINE^. Juss. Tutsan

Family, Suppl.f. 48—50.

Calyx 4—5-cleft, or of 4—5 sepals, persistent, often un-

equal, with an imbricated aestivation and dotted or glandular.

Petals 4—5, alternate with the divisions of the calyx, often

with oblique veins, sometimes with black glands, the aestiva-

tion contorted. Stamens indefinite, usually polyadelphous

at the base ; filaments long ; anthers small, versatile. Ovary

1. Styles several, often combined ; stigmas simple or capi-

tate. Fruit a many- or 1 -celled capsule or berry. Placenta

entire, central, or several at the margins of the valves. Seeds

numerous. Albumen none {De Cand.), fleshy in Sarothra.

Embryo straight. Radicle inferior.

—

Herbaceous or shrubby

plants, variously and copiously glandular, the leaves {which are

entire and mostly opposite) often with pellucid dots. Flowers

generally yellow.

A small but very extensively distributed family, yielding a resin-

ous and slightly purgative and febrifugal juice analogous to Gam-
boge, in the Vismias. The Tutsan (tout-sain, or all-heal) is the

Hypericum Androscemum.—Ex. Vismia, (a tropical Genus of theNew
World). Hypericum,* Suppl.f. 48—50. Sarothra.
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Ord. XXXIX. REAUMURIE^. Ehrenb. Reaumuria

Family.

Calyx 5-parted, surrounded externally by imbricated brac-

teas. Petals 5, hypogynous. Stamens definite or indefinite,

hypogynous, (according to Ehrenberg, whence he suggests the

removal of the Order from FicoidecB, where it had been pre-

viously placed), with or without an hypogynous disk ; anthers

peltate. Ovary superior. Styles several, filiform or subulate.

Fruit capsular, of 2—5 valves and as many cells, opening

between the dissepiments. Seeds definite, villous, erect. Em-
bryo straight, surrounded by a small quantity of albumen.

Radicle next the hilum.

—

Shrubs. Leavesfleshy, small, alternate,

without stipules. Flowers solitary.

!tex. Reaumuria, a native of the shores of the Mediterranean ; and
Hololachne ( Tamarix Songarica, Pall.) of Northern Asia.

Ord. XL. GUTTIFER.E. Juss. Mangosteen Family,

Supplf. 223.

Sepals 2— 6, often persistent, with imbricated bracteas.

Petals 4— 10. Flowers sometimes moncecious, dioecious or

polygamous. Stamens mostly indefinite; filaments unequal;

anthers elongated, adnate, opening longitudinally and inter-

nally (in the Symphoniece externally), rarely by pores. Ovary 1.

Style none or short
;
stigma sessile, peltate and i*ayed or lobed.

Fruit a capsule, drupe, or berry, 1-or many-celled, 1- or

many-seeded, indehiscent, or opening at the introflexed mar-

gins of the valves, which form the dissepiments : often pulpy

within. Seeds with a thin integument. Albumen none.

Embryo straight. Cotyledons thick, sometimes combined

—

Tropical, chiefly S. American, trees or shrubs, sometimes para-

sitical, yielding a resinous, yellow, acrid, and purgative Juice.

Leaves almost always opposite, coriaceous, shortly petioled,

often with numerous parallel veins reaching to the margin.

Ex. Clusia. The roots of some of the species, which are para-

sitical, envelope whole forest-ti-ees, destroying them and giving a

most remarkable appearance to the woods. Garcinia yields the

Mangosteen, that most delicious of East Indian fruits. Xan-
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thochymus, Suppl.f. 223. Stalagmitis ; the S. gamhogioides is said

to afford Gamboge, a well known drastic purgative. Calophyl-.

liim. Canella ; C. alba, or the False Winter's bark, is a tonic and
stimulant of the West Indies, which has been confounded with

the true Winter's Bark, Drimys Winteri (see p. 274). Some
refer Canella to MeliacecB.

Oed. XLI. MARCGRAAVIACEtE. Juss. Marcgraavia

Family.

Sepals 2—7, ovate, often coriaceous, imbricated. Corolla

sometimes monopetalous, calyptriform, or of5 petals. Stamens

definite or indefinite, inserted on the receptacle, or on an hypo-

gynous membrane : filaments dilated at the base ; anthers

elongated, opening internally. Ovary 1, often furrowed.

Style 1 ;
stigma simple or capitate. Capsule coriaceous, often

subglobose, many-valved, scarcely dehiscent; dissepiments fi'om

the middle of the valves, not reaching to the centre. Seeds

very minute, numerous, imbedded in pulp.

—

Exotic shrubs,

frequently subscandent, with alternate leaves. Flowers spiked or

umbellate, naked or bracteated ; the bracteas often concave or

curiously cucullate.

Ex. Marcgraavia. Norantea.

Ord. XLII. HIPPOCRATACE^. Juss. Hippocra-

tea Family.

Sepals 5 (rarely 4—6,) small, combined in the lower half,

persistent. Petals 5 (rarely 4—6), equal, hypogynous? with

a somewhat imbricated aestivation. Stamens 3, rarely 4—5;

filaments distinct at the extremity, dilated at the base, and as

far as the apex of the ovary united into a thick pitcher-shaped

tube or covering i-esembling an hypogynous disk : anthers 1-

celled, opening transversely at the extremity, or 2- or 4-celled.

Ovary free within the staminal tube, trigonous : style 1

;

stigmas 1—3. Fruit consisting of 3 samara-like carpels, or a

1—3-celled berry. Seeds 4 in each cell, attached by pairs

to the axis, erect, without albumen, some of them imperfect

:

embryo straight: radicle inferior. Cotyledons plane, ellip-

tical-oblong, somewhat fleshy and cohering when dry.

—

Ex-
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otic arborescent or climbing shrubs, generally glabrous. Leaves

opposite, simple, entire or toothed, somewhat coriaceous. Ra-

cemes axillary, corymbose or fascicled. Flowers small, incon-

spicuous.

Ex. Hippocratea. Salacia.

Ord. XLIII. ERYTHROXYLEiE. Humb. et Kunth.

Red-wood Family.

Sepals 5, combined at the base, persistent. Petals 5,

broad, with an appendage or plaited scale within, alternate

with the sepals, equal, the margins lying over each other in

aestivation. Stamens 10 : filaments united at the base into

a cup; anthers fixed by the base, erect, 2-celled, opening

longitudinally at the sides. Ovary 1-celled, with a solitary

pendulous ovule, or 3-celled, the lateral cells empty : styles

3, distinct : stigmas somewhat capitate, or almost united at

the apex into one. Drupe 1-seeded. Seed angular: albu-

men horny : embryo linear, straight, central : cotyledons

linear, plane, foliaceous ; radicle superior, cylindrical,

straight. Plumule inconspicuous.

—

Exotic shrubs or trees,

having the younger branches clothed with acute and often imbri-

cated scales. Leaves alternate or rarely opposite, mostly gla-

brous. Flowers small, white or yellow-green. Peduncles

bracteated at the base.

Ex. Erythroxylum, so called from the redness of its wood : the

bark of E. suberosum, according to St. Hilaire, yields a reddish

brown dye used by the Brazilians. Sethia.

Ord. XLIV. MALPIGIIIACEiE. Juss. Barbadoes-

Cherry Family, Suppl.f. 222.

Sepals 5, combined at the base, persistent, generally with

large glands; testivation imbricated. Petals 5, alternate with

the sepals, inserted upon an hypogynous disk, unguiculate,

sometimes unequal, rarely wanting. Stamens 10, alternate

with the petals, inserted in the same manner, rarely fewer,

sometimes solitary ; filaments distinct or generally com-
bined at the base; anthers roundish. Ovary 1, often 3-

lobed. Styles 3, distinct or combined. Fruit of 3 cells or
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of 3 carpels, from imperfection 1—2-celled, dry or baccate;

the cells 1-seeded. Seed without albumen. Embryo curved

or straight : radicle short : cotyledons foliaceous or thick-

ish.

—

Exotic^ chiefly tropical American shrubs, often climbing.

Leaves opposite or rarely, in afew Bannisteriae, alternate, sim-

ple, without dots, mostly with stipules. Flowers racemose or

corymbose, thepedicelsfrequentlyjointed and bibracteate near the

middle.

Professor De Candolle has 3 groupes or Tribes, chiefly distin-

guished by the fruit.

Tribe. I. MALPiGHiEiE. Barbadoes-Cherry Tribe.— Styles 3, dis-

tinct or combined into 1. Fruit indehiscent, fleshy (often

eaten in the West Indies). Leaves opposite.—Ex. Malpighia,

Suppl.f. 222. JBunchosia.

Tribe II. Hiptagb^. Hiptage Tribe.— Styles 3, or combin-

ed into 1. Carpels dry, indehiscent, 1-seeded, often variously

expanded into wing-like appendages. Leaves opposite or whorled.

—Ex. Hiptage.

Tribe III. Banisterie^. Banisteria Tribe—Styles 3, dis-

tinct. Carpels dry, indehiscent, 1-seeded, variously expanded
into wing-like appendages. Leaves opposite, rarely verticillate.

—Ex. Triopteris. Banisteria.

Ord. XLV. ACERINEZE. Juss. Maple Family,

Suppl.f. 221.

Calyx 5-rarely 4—9-partite. Petals the same in number,

inserted around an hypogynous disk, alternate with the lobes

of the calyx, often ofthe same colour, rarely none. Stamens

on the hypogynous disk, often 8, rarely 5—12; anthers

oblong. Ovary didymous. Style 1 ; stigmas 2. Fruit a

samara, of 2 indehiscent carpels at length separating, 1 -celled,

1- or 2-seeded. Seeds fixed to the base of the cell, without

albumen, but with a thickened inner coat to the testa. Em-
bryo curved or convolute. Cotyledons foliaceous, wrinkled:

radicle inferior.— Trees of the temperate parts of the northern

hemisphere, of great beauty. Leaves simple, often lobed in

Acer, compound in Negtlndo. Flowers racemose or corymbose,

axillary, often, by imperfection, dioecious or polygamous.

Ex. Acer, Suppl.f. 221, of which A. saccharinum of N. Amer-
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ica yields the Maple Sugar. Negundo, a North American, Z)o-

binea, a northern Indian Genus.

Ord. XLVI. HIPPOCASTANE^. DeCand. Horse-

Chestnut Family, Suppl.f. 12,

Calyx campanulate, 5-lobed. Petals 5 or 4, unequal, hypogy-

nous. Stamens 7 or 8, inserted upon an hypogynous disk, dis-

tinct, unequal; anthers somewhat incumbent. Ovary roundish,

trigonal, 3-celIed, cells with 2 ovules. Style 1, filiform,

tapering, acute. Capsule coriaceous, 1—2—3-valved, 2—3-

celled, 2—4-seeded ; the valves bearing the dissepiments in

the middle. Seeds attached to the dissepiment, large, sub-

globose, with a smooth shining testa, and a broad, pale hi-

lunj : albumen none : embryo curved, inverted, with the

radicle pointing to the hilum : cotyledons large, very thick,

gibbous, germinating beneath the surface of the soil.

—

Exotic

handsome trees or shrubs, with opposite compound quinate or

septenate leaves, without stipules. Racemes terminal, panicled;

the pedicels articulated.

The large seeds are farinaceous, but bitter and astringent.—Ex.
JEsculus. The Hippocastanum, a native of northern India, has

been long cultivated in this country for the beauty of its growth
and flowers. Pavia is entirely North American.

Ord. XLVII. RHIZOBOLE^. De Cand. Caryocar

Family.

Sepals 5, more or less combined. Petals 5, thick, unequal,

alternate with the sepals, arising with the stamens from an hy-

pogynous disk. Stamens numerous, in a double series,

slightly monadelphous, the inner shorter and often imperfect

:

anthers short, oblong. Ovary subglobose, obscurely 4-sided,

4-celled, 4-seeded; styles 4; stigmas simple. Fruit a large

drupe, containing 4, or fewer, rounded, slightly compressed,

embossed nuts, with a very thick shell. Seed reniform, with-

out albumen, with the funiculus dilated into a spongy excres-

cence. Embryo with a very large radicle, constituting nearly

the whole kernel, the cauliculus (point of union between the

radicle and cotyledons) much elongated : cotyledons small,
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lying in a furrow of the radicle.— Trees of large size, of tropi-

cal America, with compound 3

—

b-foliolate leaves, and no

stipules. Flowers large, racemose.

Ex. Caryocar ; C. nucifetum affords the Souari nut of the shops,

of which the kernel is very delicious, and yields a valuahle oil.

(See Bot. Magazine, t. 2727 and t. 2728.)

Ord. XLVIII. SAPINDACE^. Juss. Soap-tree

Family.

Sepals 4)—5, distinct, or united at the base ; eestivation

imbricated. Petals as many as there are sepals, one, or

occasionally all wanting, hypogynous, naked or villous or

glandular in the middle or with a petaloid scale. Stamens

equal in number with the petals, inserted upon an hypogynous

glandular disk ; filaments distinct. Ovary roundish : style

1— 3. Fruit drupaceous or capsular, 3-celled, or, by imper-

fection, 1—2-celled; seeds solitary in each cell, fixed to

the inner angle, without albumen. Embryo with its radicle

directed to the base of the cell : cotyledons folded upon the

radicle or straight.

—

Exotic and chiefly tropical trees, or

erect or climbing shrubs, rarely herbaceotis. Leaves alternate,

often compound, frequently with pellucid dots or lines.

In this Order the leaves and branches of many species are said to he

poisonous, and in Brazil, where the plants abound, St. Hilaire tells

us that some species of Magonia are used for stupifying fish, and
that the poisonous quality of the Lecheguana honey is attributed

to its being collected from Paullinia australis. Yet the fruit of

others is eaten : that of Schmidelia edulis and Sapindus escidentus

in S. America ; while those of the Litchi, Euphoria Litchi; Longan,

E. Longan ; and the Kambutan, E. Neplielium, are among the most

delicious productions of India, China, and the Malay Archipelago.

The root of Cardiospermum Halicacabum is an aperient. The fruit of

Sapindus saponaria (or Soap-berry tree) is saponaceous.—Ex.

Cardiospermum. Paullinia. Sapindus. Euphoria. Cupania. Dodo-

ncea.

Ord. XLIX. MELIACE^. Juss. Bead-Tree Family,

SuppLf. 225.

Sepals 4—5, more or less combined. Petals as many, alter-

nate with the sepals, often cohering at the base and generally
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having a valvate aestivation. Stamens double as many as pe-

tals (rarely equal, or 3 or 4 times as many) filaments unit-

ed for the greater part of their length into a tube, at the

mouth of which the anthers are sessile and adnate. Torus

often large and cup-shaped around the base of the ovary.

Fruit baccate, drupaceous or capsular, many- or by imper-

foration 1-celled ; the valves, if present, bearing the dissepi-

ments in the middle. Seed without albumen, not winged.

Embryo straight, inverted

—

Exotic and almost entirely tropi-

cal trees or shrubs, {the Bead-tree, Melia Azederach or Pride

of India, is an exception, being a native of Syria.) Leaves

alternate, simple or compound, ivithoiit stipules.

Plants of this Family contain a bitter and more or less astringent

principle. The juice of Guarea Aubletii, of Cayenne, is a pur-

gative and violent emetic. The Melia Azederach is considered

poisdnous, and Bory de St. Vincent tells us of a spring of water

in Spain, that was rendered unwholesome by a plantation of these

trees on its margin; but as soon as the Fi'ench army removed
them, and the fruit ceased to fall in, the salubrity of the water

was restored. In Java the fruit is employed as an anthel-

mintic ; and tonic: it yields an oil, said to be antispasmodic. The
pulp however that surrounds the fruit in Sandoricum, and Lancium
is esculent.

Tribe I. Melie^.—Cotyledons flat and foliaceous.—Ex. Tur'
rcsa, Suppl.f. 225. Sandoricum. Melia.

Tribe II. TRiCHiLiEiE.—Cotyledons very thick—Ex. Trichilia.

Guarea. Heynea.

Ord. L. CEDRELE^. Br. Mahogany Family. (Part of

Meliacese, DC.)

Calyx 5-cleft, persistent. Petals 5, sessile, inserted at the

base of a staminiferous disk, imbricated in gestivation. Sta-

mens 10, inserted on the outside, below the apex ofan hypogy-

nousdisk ; those which are opposite the petals sterile; anthei's

acuminate, attached near the base ; their cells side by side,

bursting longitudinally. Disk hypogynous, cup-shaped, with

10 plaits. Ovary superior, 5-celled : style simple : stigma

deeply 4-lobed, peltate. Capsule separable into 5 pieces,

which are combined at the base, before bursting, with a short
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central axis which is finally distinct and persistent. Placenta

central, with 5 longitudinal lobes, which occupy the cavities

of the capsule, and therefore alternate with the pieces, divid-

ing each cavity in two
;
finally becoming loose and having 2

(or more) seeds on each side. Seed erect or ascending, with

the apex terminated in a wing; testa coriaceous, thickened

at the base and sides. Albumen none, (a little, DC.) :

cotyledons flat, transverse : radicle transverse, very short,

distant from the hilum: (embryo erect, DC).—Leaves alter-

nate, without stipules, compound. Inflorescence terminal, panicled.

{See Br. in App. to Flind. Voy.)

This Order was united to Meliacecs, till Mr. Brown separated it,

chiefly on account of its winged and indefinite seeds. The
individuals composing it are remarkable for bitterness and as-

tringency, together with an aromatic principle ; hence their

wood is not liable to the attacks of insects, and hence arise the

febrifugal properties which they so generally possess.

Cedrela febrifuga and Swietenia febrifuga, as their names imply,

as well as C. Toona are employed medicinally. The bark of

Mahogany is used as a substitute, though a very inferior one, for

Cinchona. But it is the wood of the Mahogany of commerce
(^Swietenia Mahogani) which is the most precious product of this

Natural Order. Doubts had existed (see Bot. Misc. t. 16, 17)

whether the Mahogany of Honduras was the same species with that

of Jamaica. I am enabled, from specimens I have lately received

from an extensive Mahogany cutter in Honduras, to say that the

two are identical : the differences in the wood no doubt arising from
difference of soil, situation, &c.—Ex. Cedrela. Swietenia. Blin-

dersia. Oxleya.

Ord. LI. HUMIRIACE^. Adr. de Juss. Humirium

Family.

Calyx in 6 divisions. Petals alternate with the lobes of

the calyx, and equal to them in number. Stamens hypogy-

nous, double, triple or quadruple the number of petals, mona-

delphous at the base, with the connectivum produced beyond

the short 2-celled anther : style simple : stigma lobed.

Ovary free, generally surrounded with an hypogynous disk

;

5-celled, cells with 1 or 2 ovules. Fruit drupaceous, with

5, or, by imperfection, fewer cells. Seed with a membrana-
ceous integument. Embryo straight in a fleshy albumen.



Geraniacece.-^ DICOTYLEDONES—THALAMIFLOR^. 303

oblong.— Trees or shrubs of Brazil. Leaves alternate^ simple^

coriaceous, without stipules. Flowers subscymose.

Ex. Humirium. Helleria.

Ord. LII. AMPELIDE^. Rich. Vine Family,

Supplf. 226.

Calyx small, the margin nearly entire. Petals 4— .5, al-

ternate with the teeth of the calyx, surrounding the disk on

the outside of the ovary, broadest at the base, sometimes

cohering above, and hence calyptriform, with a valvate £esti-

vation. Stamens as many as there are petals, inserted oppo-

site the petals upon the disk. Filaments distinct or slightly

united at the base : anthers ovate, versatile. Ovary globose,

free: style 1, very short or none: stigma simple. Berry

globose, 2- or, by imperfection, 1-celled, juicy or fleshy.

Seeds 4—5 (fewer by imperfection), fixed to a central axis,

bony. Albumen horny. Embryo erect. Radicle inferior.

Cotyledons lanceolate.

—

Climbing or straggling exotic shrubs.

Leaves with stipules, upper ones alternate, opposite the peduncles,

petioled, simple, or compound. Peduncles racemose or in dense

panicles, when abortive, becoming tendrils. Flowers small,

greenish.

One species of Vitis, V. vinifera, yields all the varieties of wine,

grapes, raisins, &c., that are known in commerce, hence it is one

of Nature's most precious gifts to man.—Ex. Cissus. Vitis, Suppt.

f. 226. Ampelopsis ; A. hederacea is commonly known in our

gardens as the 5-fingered Ivy. To these Prof. De CandoUe adds the

small suborder Leeacece, principally distinguished by the monope-
talous corolla, stamens alternate with the petals, (or opposite in

Leea, Adr. de Juss), often monadelphous. Tendrils none—Ex.
Leea. Lasianthera. (?).

Ord. LIII. GERANIACE^. Juss. Crane's-bill Family,

Supplf. 31—35, and/ 227.

Sepals 5, persistent, more or less unequal, with an imbri-

cated jestivation, one of them lengthened into a spur, con-

nate and continuous with the peduncle. Petals 5, (rarely 4 or

none,) alternate with the sepals, unguiculate, equal or une-
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qua], hypogynous or perigynous. Stamens monadelphous,

rarely wholly distinct, twice or thrice as many as there are

petals, some of them occasionally sterile, equal or unequal.

Ovary of 5 cells or pieces, placed round a subpentagonal

elongated axis : styles 5, combined upon the axis into one :

stigmas 5. Carpels (often called cocculi) 5, submembranace-

ous, 1-celled, 1-seeded, eventually separating from the central

indurated axis and terminated by the persistent style, which

springs from the base and curls upwards. Seed solitary,

pendulous, without albumen : embryo curved : radicle di-

rected to the base of the cell : cotyledons foliaceous, convo-

lute and variously plaited.— Very generally disused herbs or

shrubs, with the stems jointed, at least in the younger and herba-

ceous kinds, and separable at the joints. Leaves opposite at the

joints ; or alternate, and then opposite the peduncle. Cirrhi

none.

^K. Geranium,* Suppl.f. 81—35. Erodium.* Pelargonium,

Suppl. f. 227, almost entirely a Cape Genus, the numerous
varieties and hybrid kinds of which are the pride of the Florist.

Ord. LIV. TROPiEOLE^. Juss. Nasturtium Family,

Suppl.f. 228.

Sepals 5, more or less combined, at the base above length-

ened into a spur. Petals 5, inserted upon the calyx, alter-

nate with its lobes, unequal, irregular, the 2 upper ones sessile,

remote, fixed to the throat of the spur, 3 lower smaller, un-

guiculate, sometimes wanting. Stamens 8, distinct, closely

surrounding the ovary, inserted on a disk : anthers terminal,

oblong, erect, 2-celled, opening longitudinally. Ovary 1,

trigonal, of 3 combined carpels: styles 3, united into 1, with

3 striae, filiform : stigmas 3, acute. Fruit separable into 3

indehiscent carpels from a common axis, 1-celled, 1-seed-

ed. Seed large, without albumen : embryo large : cotyledons

straight, thick, at length combined into one body. Radicle

concealed within the processes of the cotyledons.

—

Glabrous,

delicate, spreading or twining South American herbs. Leaves

alternate, peltate, entire or lobed, without stiptdes. Peduncles ax-

illary, {-flowered.
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These plants possess the pungent property and the flavour of the

Cress, whence the name of Indian Cress has been given to them, and
De Candolle remarks that the Cabbage Butterfly which feeds on
cruciferous plants will equally devour this exotic. Tropaolum pen-

taphyllum is also employed as an antiscorbutic ; the flowers of T.

majus are eaten with sallad, and its fruit is pickled and often sold

for Capers. The roots of T. tuberosum are eaten in Peru.—Ex.
Tropccolum, Suppl.f. 228. Magallana.

Ord. LV. BALSAMINE^. Rich. Balsam Family.

Sepals 5, irregular, deciduous, the 2 inner and upper of

which are connate, the lower spurred. Petals 4, hypogynous,

united in pairs, so that apparently there are only 2 petals, the

fifth wanting. Stamens 5, hypogynous ; filaments subulate

;

anthers 2-celled, bursting lengthwise. Ovary single : stigmas

more or less divided into 5 : cells 5, many-seeded. Fi'uit

capsular, with 2 elastic valves and 5 cells formed by mem-
branous projections of the placenta, which occupies the axis

of the fruit, and is connected with the apex by 3 slender

threads. Seeds numerous, suspended : albumen none. Em-
bryo straight, with a superior radicle and plano-convex coty-

ledons.

—

Succulent herbaceous plants. Leaves simple^ opposite

or alternate, without stipules. Peduncles axillary. Natives

of the East Indies, Madagascar, Europe, Asia and N.

America.

The Common Balsam, JBalsamina hortensis, DC. {Impatiens

Balsamina, Linn.,) is universally cultivated for the beauty of its

flowers, as is the Noli me tangere, Impatiens Noli tangere, on ac-

count of the highly elastic property of its seed-vessels.—Ex. Bal-

samina. Impatiens.*

Ord. LVI, OXALIDEA. BC. Wood-Sorrel

Family.

Sepals 5, sometimes slightly combined, equal, persistent.

Petals 5, equal, unguiculate, sometimes cohering at the

base, aestivation contorted. Stamens 10, more or less

monadelphous ; the 5 opposite the petals longer. Anthers

2-celled. Ovary with 5 angles, and 5 cells. Styles 5, fili-

form ;
stigmas somewhat capitate. Capsule membranaceous,

X
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5-celled, 5— 10-valved. Seeds few, fixed to a central axis,

ovate, striated, included in a fleshy arillus, which opens with

an elastic force, and ejects the seed. Albumen between car-

tilaginous and fleshy. Embryo with foliaceous cotyledons

and a long radicle pointing to the hilum.

—

Herbs or shrubs,

ofvarious parts of the world. Leaves mostly alternate, rarely

opposite or whorled, compound or, by imperfection, simple.

A family remarkable for the acid leaves, (and fruit, in Averrhoa

Silimbi.) Oxalis acetosella contains pure oxalic acid. The foliage

is more or less sensitive. The tubers of Oxalis crenata, according

to Mr. Don, attain to a considerable size, and when boiled, taste

like the potatoe ; its leaves and stems are employed in Lima as

a sallad.—Ex. Averrhoa. Oxalis.*

Oed. LVII. ZYGOPHYLLE^. Br. Bean-Caper

Family.

Flowers perfect, x-egular. Calyx of 4—5 divisions, its

aestivation convolute. Petals 4—5, alternate with the sepals,

inserted upon the receptacle. Stamens 8— 10, distinct. Ovary

1, 4—5-celled. Styles 4— 5, combined into 1, sometimes a

little separated at the extremity. Capsule rarely somewhat

fleshy, with 4—5 angles or wings, bursting by 4—5 valves

bearing the dissepiments in the middle, or with as many close

cells ; the sarcocarp not separable from the endocarp. Seeds

generally fewer than the ovules, compressed and scabrous

when dry, or ovate and smooth, or with a thin herbaceous

testa. Embryo green : radicle superior : cotyledons folia-

ceous. Albumen whitish, between horny and cartilaginous,

in Tribulus wanting.—^ widely dispersed exotic family of
herbaceous plants, shrubs or trees, with hard wood, the branches

often articulated at the joints. Leaves opposite [with stipules),

usually unequally pinnate, not dotted. Flowers solitary, or in

pairs, or threes, white, blue, or red, often yellow.

Ex. Tribulus. Zygaphyllim. Guaiacum, a genus well known by
the exciting properties of the resin with which it abounds.

Ord. LVIII. RUTACEtE. Juss. Rue Family. (Part

of Rutaceae of DC.)

Flowers perfect, regular. Calyx of 4—5 divisions. Petal

3
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of the same number, generally convolute and twisted. Sta-

mens twice or thrice the number of petals, inserted round

the base of a fleshy and sometimes disciform support to the

ovary. Ovary in 3—5 lobes, more or less deeply divided,

3—5-celled : ovules 2, or 4—20 in each cell, pendent or

adnate with the axis : style simple, or often, in the deeply

lobed ovaries, separate at the base : stigma 3—5-angled or

furrowed. Capsule rarely with loculicidal valves, generally

4—5-lobed, the lobes opening at the extremity and internally,

the sarcocarp not separable from the endocarp. Seeds often

fewer than the ovules pendulous, or adnate, reniform, scro-

biculate, the integument testaceous. Embryo within a fleshy

albumen of the same colour or green : radicle superior : coty-

ledons flattened.

—

Perennial herbs or shrubs, of the warm or

temperate parts ofEurope and Asia. Leaves {with one excep-

tion) without stipules, alternate, simple, or deeply lobed, rarely

pinnated, generally marked with pellucid dots. Flowers sub-

corymbose, white or yellow.

Ex. Peganum. Ruta ; yielding a strong odour and a power-
fully aromatic bitter principle, which resides in an essential oil con-

tained in numerous peUucid glands.

Ord. LIX. DIOSME^. Br. Bucku Family,

Suppl.f. 237, 238.

Flowers hermaphrodite, regular or irregular. Calyx of

4—5 divisions. Petals as many, distinct or united, rarely

none; aestivation generally contorto-convolute, rarely val-

vate. Stamens equal to, or double the number of, the petals,

sometimes, by imperfection, fewer, hypogynous or rarely

perigynous. Disk or cup surrounding the pistil, free

or adnate with the base of the calyx, or wanting. Ovaries

sessile or placed upon a support (gynophore), equal in

number to the petals or fewer, sometimes connate, sometimes

in part or altogether distinct : 2 ovules in each, placed side

by side, or one above the other, rarely 4. Styles as many
as ovaries, altogether, or only at the extremity, combined.

Stigma equal or broader, marked with as many lobes or fur-

rows as there are styles. Fruit of 1—5 capsules, distinct, or
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rarely combined into one. Endocarp entirely separating

from the sarcocarp, which opens internally with 2 valves,

itself 2-valved, the valves opening at the base, but connected

with a membrane which bears the seeds. Seeds in pairs or

solitary ;
integument testaceous. Embryo with or without

a fleshy albumen : radicle superior, straight or oblique

:

cotyledons varying in form.— Trees, or more generally shrubs,

rarely herbs, inhabiting the Tropics and the regions bordering

upon them. Leaves without stipules, opposite or alternate,

simple or pinnated, generally with glandular and pellucid dots.

Flowers axillary or terminal, bracteated, white or reddish.

Aromatic plants abounding in essential oil, many of which are

used in medicine, and possess febrifugal properties. The Backus
which yield so grateful an odour to the Hottentots, are diflFerent

species, and even genera of the Cape Diosmece. The leaves have

lately been largely imported, and are, according to the Dublin
Phai'macopeia, much esteemed as an excellent stomachic, and
efficacious diuretic. Galipea (or Cusparia fehrifuga*^ is the

famous Angostura bark. One of the Quinas of Brazil is Evodia

febrifuga. It is supposed to be owing to the copious volatile oil

of Dictamnus, that in hot and dry weather, flame has been seen to

issue from it.—Ex. Dictamnus. Diosmxt. Correa. Boronia,

Suppl.f. 237, 238. Evodia. Galipea.

Ord. LX. XANTHOXYLE^.f Nees. Xanthoxylon

Family,

Flowers separated, regular. Calyx of 3—4—5 divisions.

Petals as many, generally longer than the calyx, with con-

torto-convolute aestivation, rarely none. Masc. Stamens

equal in number with the petals, or double, generally longer

;

arising from the base of the stalk of the abortive pistils.

F^M. Stamens none or abortive and shorter than the

pistil. Ovaries upon a stalk, equal to the petals in number

or fewer, combined or distinct. Ovules 2 in each cell, col-

lateral, or one above the othex', rarely 4 : styles as many as

there are carpels, separate or combined, sometimes none;

stigma 2—5-lobed or simple. Fruit simple, baccate or

membranaceous, 2—5-celled, or compound, formed of drupes

* This is the Bonplandia trifoliata of Willd.

f Including the Pteleacece, aTribe of Terebinthace^ according to De Candolle.
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orrai'elyof 1—5 bivalved capsules, with the sarcocarp generally

fleshy, partly separating from the endocarp. Seeds solitary

or in pairs, generally smooth and shining, their integument

testaceous. Embryo in a fleshy albumen : radicle superior;

cotyledons ovate, compressed.— Trees or shrubs, chiefly tropi-

cal. Leaves without stipules, alternate or opposite, simple or

usually pinnate, generally with pellucid dots.

The XantlioxylecB are bitter, aromatic and pungent ; hence
several of the species ai-e employed in medicine, especially of the

genus Xanthoxylon.—Ex. Brucea; said to contain a poisonous

principle in B. antidysenterica. Xanthoocylon. Fagara. Ptelea.

Cneorum.

Ord. LXI. SIMARUBE^. Rich. Quassia Family.

Flowers perfect or separated. Calyx 4—5-partite, per-

sistent. Petals 4—5, erect, deciduous. Stamens equal to,

or double the number of, the petals, inserted upon an hypo-

gynous disk. Ovary with as many lobes as there are petals.

Style 1, filiform, enlarged at the base. Carpels as nume-
rous as the petals, jointed upon the axis, capsular, 2-valved,

opening internally, 1-seeded. Seed pendulous, without al-

bumen: cotyledons thick: radicle short, superior.

—

South

American tropical trees or shrubs, with an intensely bitter bark,

milky juice, and alternate pinnated leaves, without stipules.

Ex. Quassia ; the wood of Q. amara yields the celebrated

bitter so called. Simaruba (^Quassia Simaruba L.).

Ord. LXII. OCHNACE^. DC. Ochna Family.

Sepals 5, scarcely combined at the base, with an imbri-

cated aestivation. Petals definite, 5, alternate with the sepals,

rarely 10, spreading, caducous, with an imbricated aestivation.

Stamens 5j alternate with the petals, or 10, or indefinite:

filaments generally persistent: anthers 2-celled, inserted

by their base. Ovary with as many cells as there are petals

:

style 1, filiform, persistent, enlarged into a subglobose, fleshy

disk, called a gynobase, and bearing the cells of the ovary.

Cells of the pericarp, or carpels, as many as there are petals,

articulated upon the enlarged gynobase in a verticillate

manner, l-seeded^ indehiscent, subdrupaceous. Seeds with-
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out albumen. Embryo straight. Radicle short. Cotyle-

dons 2, thick.— Tropical, glabrous trees or shrubs, abounding in

a yellow watery juice. Leaves alternate, simple, ivith stipules.

Flowers racemose, their pedicels articulated near the middle,

rarely solitary.

Ex. Ochna ; which is astringent. Gowphia. Walkera ; bitter

and tonic.

Ord. LXIII. CORIARIE^. DC. Coriaria

Family.

Flowers often monoecious or dioecious. Calyx 5-partite.

Petals 5, fleshy, with an elevated keel. Stamens 10, 5 be-

tween the lobes of the calyx and the angles of the ovary,

and 3 opposite to them: filaments filiform: anthers oblong,

2-celled. Ovary upon a fleshy disk, 5-angled, 5-celled:

style none : stigmas 5, subulate, long, from the apex of

the ovary. Carpels 5, close together when ripe, indehis-

cent, 1-seeded, suri-ounded with glandular lobes. Seed

pendulous, without albumen. Embryo straight. Radicle

superior. Cotyledons fleshy,

—

Shrubs, with opposite square

branches. Leaves opposite, simple, B-nerved, entire, ovate or

cordate. Buds scaly. Racemes terminal, leafy at the base,

often with two little bracteas on the pedicels.

Ex. Coriaria ; of which C. myrtifolia is used for dyeing black,

and its fruit is said to be poisonous.

Subclass II. Calyciflor^. Sepals more or less combined

into one piece. Petals distinct or combined, and as well as

the stamens inserted upon the calyx,* more or less remote

• The union of the stamens and petals with the calyx, or their apparent

insertion, De Candolle and others consider as taking place through the

medium of the torus.—" The torus is a dilatation of the peduncle, whence

the stamens and petals originate. It is sometimes small, neither adnate

with the calyx, nor with the ovary, and then the plants are called Thalamiflora

;

sometimes larger and adnate with the calyx, then Cdyciflora ; at other times

adnate with the ovary, as in NympliCBa, and then in the proper sense the plants

are termed Epiyynce. Sometimes the torus, which is adnate with the calyx,

also circumscribes the stalk of the ovary, as in PassiflorecB and some Legumin-

osa. The calyx does not adhere to the ovary, except through the medium ot

the torus." See De Cand, Prodr. v. 2. p. 1, in Note.
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from the base of the ovary. Ovary free or adnate with

the calyx.—(The petals are wanting in SamydecB, and

AquilarinecE.)

A. PoLYPETALous. Petals usually distinct.

Ord. LXIV. STACKHOUSIE^. Br. Stackhousia

Family.

Sepals 5, equal, combined into an inflated tube. Petals

5, equal, arising from the mouth of the tube of the calyx;

their claws combined into a tube, longer than the calyx

;

their limb narrow, stellate. Stamens 5, distinct, unequal,

(2 alternately shorter) arising from the mouth of the calyx.

Ovary free, 3- or 5-lobed, the lobes distinct, each with a

free erect ovule. Styles 3—5, sometimes combined at the

base
;
'stigmas simple. Fruit of 3— 5, indehiscent, winged

or wingless pieces; column central, persistent. Embryo
erect in the axis of, and almost as long as, the fleshy albumen.
—Herbaceous plants of New Holland. Leaves simple, entire,

alternate, sometimes minute ; stipules lateral, very minute.

Spike terminal, each flower with 3 hracteas.

Allied, according to Dr. Brown, on the one hand to Celastrinece,

and on the other to EuphorbiacecE Ex. Stackhousia.

Ord. LXV. CELASTRINEiE. Br. Celastrus Family,

Suppl.f. 265.

Sepals 4—5, combined at the base, distinct from the

ovary, with an imbricated eestivation. Petals 4—5, alternate

with the sepals, rarely none. Stamens 4—5, alternate with

the petals, with a doubtfully perigynous insertion ; anthers

2-celled. Ovary free, surrounded by a somewhat fleshy

disk, 2—3—4-celled; cells 1- or many-seeded: ovules erect,

rarely pendulous : style 1 or wanting : stigma 2—4-cleft.

Pericarp a capsule, berry, drupe or samara, various in form,

often deformed by the suppression of some of the cells.

Seeds generally, especially in the capsular fruits, arillate.

Albumen none or fleshy. Embryo straight.

—

Shrubs or trees.

Leaves usually simple, often stipuled, alternate or opposite.

Flotoers white or greenish.
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An Order allied to Rlmmnece, and to HippocratacecB (accord-
ing to Mr. Brown) : differing from the former in the imbricated,

not valvular, aestivation of the sepals, ia the stamens alternating

with the petals and in the free ovary :—from the latter in the
number of the stamens, 4—5, and their not being monadelphous.

Tribe I. Staphylace^. Bladder-senna Tribe.—Ex. Staphylea.
Turpinia.

Tribe II. Eunonyme^. Spindle-tree Tribe.—Ex. Euonymus,
Suppl.f. 265. Celastrus.

The third tribe, Aquifoliacece of De Cand., is with propriety
separated from Celastrinece by Brogniart and arranged with the

CoROLLIFLORjE,

Ord. LXVI. RHAMNEiE. Br. Buckthorn Family,

Suppl.f. 266,

Calyx 4—5-cleft, with a valvate aestivation. Petals

4—5, (rarely wanting,) alternate with the calycine lobes,

often scale-like, with a concave or cucullate limb. Stamens
4—5, opposite to the petals, consequently alternate with the

calycine lobes ; anthers 2-celled. Ovary sometimes wholly

adnate with the calyx, sometimes adherent only with the

base or as far as the middle, 2—4-celled ; cells with one ovule :

style 1 : stigmas 2—4. Pericarp often indehiscent, a berry,

drupe or samara, rarely a capsule. Seeds erect, destitute of

arillus. Albumen none or often fleshy. Embryo straight.

Radicle inferior : cotyledons somewhat foliaceous.

—

Shrubs

or small trees. Leaves simple, alternate, rarely opposite, fre-

quently stipuled. Flowers small, often greenish.

Some of the plants of this Family possess valuable properties-

The Genus Rhamnus, especially R. catharticus, affords in its ber-

ries powerful pui-gatives ; others yield a dye, as those of R. infec-

tortus and R. saxalilis. Zizyphus Lotus is the esculent Lotus of the

ancients, at least one kind of it, and gave name to the Lotophagi.

Jujubes are tlie produce of the fruit of Zizyphus vulgaris.—Ex.

Zizyphus. Paliurus. Rhamnus, Suppl.f. 266. Ceanothus.

Ord. LXVII. BRUNIACE^. Br. Brunia Family.

Calyx adherent with the ovary, (in Raspalia free) ; Hmb
4—.5-cleft, the segments often callous at the point. Petals 5,

from the mouth of the calyx, alternate with the segments;
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aestivation imbricated. Stamens 5, alternate with the petals :

anthers opening internally. Ovary half-adnate, 1—3-celled,

cells I—2-seeded ; ovules placed side by side, suspended

;

style simple or bifid : stigma simple. Fruit dicoccous or in-

dehiscent, seed with a small embryo at the apex of a fleshy

albumen.

—

South African shrubs, much branched, with the

aspect of Heaths. Leaves small, linear, rigid, often imbricated,

entire, generally ivhorled. Flowers small, capitate, rarely pa-

nicled or spiked, naked or involucrate, with three bracteas at the

base of each.

I follow De Candolle in the arrangement of this Order, which
others, however, place near Hammnelidece, and which Professor

Lindley thinks approaches Penceacece in many points.—Ex. Brunia.

Staavia. Linconia.

Ord. LXVIIl. SAMYDE^. Vent. Samyda Family.

Calyx 5-, or 3—7-cleft, sometimes deeply so, the segments

somewhat imbricated, often coloured within. Petals none,

unless the coloured portion of the calyx can be considered as

such. [De Cand.) Stamens from the tube of the calyx, 2 or

3 or 4 times as many as the segments of the calyx ; filaments

monadelphous at the base, all anthei'iferous or with the alter-

nate ones sterile, hairy or ciliated, the alternate ones bearing

ovate, erect, 2-celled anthers. Ovary free, 1-celled : style 1,

filiform : stigma capitate or somewhat lobed. Capsule coria-

ceous, 1-celled, 3—5-valved, many-seeded, the valves separa-

ting imperfectly, somewhat pulpy and coloured within.

Seeds attached to the valves, ovate, umbilicated, with a

fleshy arillus. Albumen fleshy. Embryo inverted, minute :

cotyledons ovate, leafy, plaited : radicle at the opposite

extremity of the hilum.

—

Tropical trees or shrubs ofS.America.

Leaves alternate, often distichous, stipuled, simple, entire or

toothed, evergreen, often withpellucid dots. Peduncles axillary.

Although there are no real petals in this Order, De Candolle

refers it hither on account of the situation of the stamens. Its

dotted leaves indicate an affinity with Terehinthacece. Mr. Arnott

arranges it with the Monochlamyde^, as he does the three fol-

lowing Orders—Ex. Samyda. Casearia.
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Ord. LXIX. HOMALINEiE. Br. Homalium Family.

Tube of the calyx short, obconical, often adnate with the
ovary ;

limb with 5—15 divisions. Petals (inner segments of
a calyx, according to De Cand.), 5—15, alternate with the

divisions of the calyx. Glands within the calycine segments,

sessile. Stamens arising from the base of the petals, singly

or 3 or 6 together : anthers 2-celled, opening longitudi-

nally. Ovary generally half united to the calyx, 1 -celled

with many ovules : styles 3—5, simple, filiform or subulate.

Pericarp capsular or baccate. Placentas parietal, as many
as there are styles, many-seeded. Seeds small, ovate or angu-

lar. Embr3'o on a fleshy albumen.

—

Tropical shrubs. Leaves

alternate, simple^ toothed or entire, with deciduous stipules.

Flowers spiked, racemose or panicled.

Ex. Homalium. BlackwelUa. Astranthus. Aristotelia.

Ord. LXX. CHAILLETIACE^. Br. Chailltiae

Family.

Calyx persistent, 5-cleft, coloured within, with an imbri-

cated (valvate, Lindl.) jestivation. Petals 5, arising from

the bottom of the calyx and alternate with its segments.

Stamens 5, alternate with the petals : anthers roundish, 2-

celled. Ovary distinct, hairy, 2- or 3-celled, each cell with

2 ovules : styles 2—8, short, distinct or combined : stigmas

somewhat capitate. Fruit a dry drupe, 1—2—3-celled. Seeds

solitary in each cell, pendulous from the extremity, without

albumen. Embryo thick : radicle short, superior : cotyle-

dons fleshy.

—

Tropical trees or shrubs. Leaves alternate,

stipuled, shortly petiolate, ovate, entire. Flowers axillary, the

peduncle often connate with the petiole.

Ex. Chailletia. Leucosia. Tapura.

Ord. LXXI. AQUILARINEiE. Br. Aquilaria

Family.

Calyx turbinate, coriaceous, 5-lobed. Petals none. Sta-

mens monadelphous, 10 fertile, 10 sterile; the former in-
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serted between the latter, which are petaloid or scale-like

:

anthers innate, 2-celled, bursting longitudinally. Ovary

free, 1-celled, ovate, crowned by a short, simple stigma:

ovules 2, parietal, suspended, with their foramen in the

apex, which is tapering and turned to the bottom of the

cell. Capsule pyriform, 2-valved, 1-celled, with the valves

bearing the seed. Seeds solitary, with an arillus or tail, (pro -

bably suspended, of a similar form with the ovule and with

the radicle at ,the opposite extremity to the hilum.)

—

East

Indian trees. Leaves alternate, entire.

Ex. Aquilaria. Aloes-wood, the Bois d'Aigle of Sonnerat, a fra-

grant resinous substance, is the produce of Aquilaria Malaccensis

and of A. Agallocha. Ophispermum. Gyrinops.

Ori?. LXXII. TEREBINTHACE^. Juss. Terebinth

Family, Suppl.f. 264.

Flowers perfect, orpolygamous or dioecious. Calyx 3—5-cleft,

or partite, with an imbricated aestivation, very seldom adher-

ent with the ovary. Petals rarely wanting, generally equal-

ling the number of calycine lobes, and altei'nate with them,

distinct, or occasionally combined at the base, with an im-

bricated or valvate (estivation. Stamens, along with the pe-

tals, arising from the bottom or from a disk of the calyx, or

rarely from a torus surrounding the ovary, sometimes equal

in number with the petals, and alternate with them, some-

times double (or rarely 4 times as many). Carpels many,

distinct, each with one style, or many combined by their

ovaries : some of them abortive, and hence the carpel often

appears solitary, capsular or drupaceous. Seeds few, often

solitary and without albumen. Embryo straight, or more or

less curved: radicle generally superior.

—

Trees or shrubs,

mostly tropical, with a balsamiferous or gummy bark. Leaves

alternate, without stipules, often compound ; flowers small, often

panicled.

De Candolle has the following Tribes, which many Botanists

consider as distinct Orders.

Tribe I. Anacardie^ sen Cassuvieje. Cashew Tribe.—Pe-
tals and stamens inserted upon the calyx, or calycine disk.
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.

Ovary one, 1 -celled, with one ovule. Seed supported upon a

stalk arising from the bottom of the cell, incurved at the extre-

mity, without albumen. Cotyledons thick, folded upon the

radicle.—Ex. Anacardium^ the fruit of which is the well known
and singular Cashew-nut, borne as it is upon the enlarged very
thick and fleshy pear-shaped peduncle. Semecarpus, or Mark-
ing-nut tree, Suppl.f. 264, so called from the use made of the

nut in the East Indies, to mark table-linen and articles of ap-

parel. If these are put over the nut and pricked through, the

'uice exuding will make an indelible stain, which serves as an
excellent natural marking-ink. Mangifera, the Mango-tree,

whose fruit is so highly esteemed in India. Melanorhcea. Pis-

tacia. These all yield valuable varnishes, which' are often

dangerous to many constitutions. Mastic is the produce of Pis-

tacia Lentiscus ; Terebinth or Scio Turpentine of P. Terebinthus.

Tribe II. Sumachineje. Sumach Tribe—Petals and stamens

inserted upon the calyx or calycine disk. Ovary solitary, 1-

celled, with 1 ovule. Seed supported upon a stalk arising from
the base of the cell, pendulous, without albumen. Cotyledons

foliaceous ; radicle curved back upon their edges.—Ex. Rhtis,

many species of which yield a poisonous juice, as R. Toxicoden-

dron, and varnishes. Schinus abounds so much in an essential

oil, that if recently broken pieces of the leaf be thrown on the

surface of water, they move, as if spontaneously, and often in

circles, by the sudden ejection of the oil.

Tribe. III. Spondiace^. Hog-Plum Tribe.—Petals inserted

beneath the 10-toothed annular disk of the ovary, with a some-
what valvate or imbricated aestivation. Stamens 10. Ovary 5-

or 2—4-celled; cells with one ovule: styles 5. Drupe with

2—5 cells. Seeds without albumen. Cotyledons plano-con-

vex. Leaves impari-pinnate,—Ex. Spondias, whose fruit is

known in the West Indies, under the name of Hog-Plum.

Tribe IV. Burserace^e. Balm of Gilead Tribe.—Petals 3—5,

inserted beneath the calycine disk, generally with a valvate

aestivation. Stamens twice, (rarely 4 times,) the number of

petals. Ovary 2—5-ceUed ; cells with 2 ovules : style 1 or

more : stigmas as many as there are cells. Drupe with 2.—

5

cells. Seeds without albumen. Cotyledons plaited and wrinkled,

fleshy. Radicle superior, straight. Leaves impari-pinnate, some-

• times stipuled A small but very important natural groupe,

agreeing in the presence of a copious, fragrant, resinous juice.

Ex. Boswellia; B. serrata yields the gum-resin called Olibanum.

Balsamodendron ; of which Genus, B. Gileadense aflPords the

Balm of Gilead ; B. Opobalsamum, the Balsam of Mecca or

Opobalsamum. Bursera ; B. paniculata ( Colaphania Mauritiana,

DC.) is the Bois de Colophaue of the Mauritius.
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Tribe V. Amybide^. Amyris Tribe—Flowers perfect. Petals

4, liypogynous, subunguiculated, with an imbricated aestivation.

Stamens twice the number of the petals. Torus incrassated, pro-

minent. Ovary l-celled, with 2 ovules in each cell : stigma

sessile, capitate. Pericarp somewhat drupaceous, indehiscent,

1-seeded. Seed without albumen. Cotyledons fleshy : radicle

short, superior. Leaves compound, with pellucid dots. Pericarp

glandular.—Fragrant, resinous, tropical shrubs : allied in many
respects to Aurantiacece ; but in general structure and proper-

ties to the present order.—Ex. Amyris, of which various species

yield resins, as the Resin of Coumia, from A. ambrosiaca ; Gum
Elemi of Nevis, from A. hexandra, Ham., and probably the gum-
resin called Bdellium. A. toxifera is poisonous.

PteleacejE, (Tribe VI. of DC.) is referred to Xanthoxylece

by Adrien de Jussieu and in the present work, p. 308.

Tribe VI. CoNNARACEiE. Connarus Tribe.—Petals 5, inserted

upon the calyx, with an imbricated, rarely valvate aestivation.

Stamens 10. Carpels 5, 1 -styled, distinct, sometimes solitary

by imperfection and I -seeded. Seeds erect from the bottom of

the cell, often arillate, without albumen in Connarus and Rou-
rea, albuminose in Cnestis. Cotyledons thick and fleshy in the

seeds without albumen, foliaceous in those with albumen. Plu-

mule of two leaves, its leaflets conduplicate. Leaves compound,
without dots or stipules.—Ex. Connarus aTad. Omphalobium, closely

allied to Leguminosce. Cnestis. Brucea, of this Tribe in De
Candolle, is here referred to XanthoxylecE.

Ord. LXXIII. LEGUMINOS.E. Juss. Pea Family,

/ 182, & Supplf. 40—47, & 262, 263.

Calyx 5-parted, toothed or cleft, free, with the odd segment

anterior, the segments often unequal and variously combined.

Petals 5, or, by imperfection, 4, 3, 2, 1, or none, inserted into

the base of the calyx, either papilionaceous or regularly spread-

ing, the odd petal posterior. Stamens definite or indefinite,

perigynous, either distinct or monadelphous or diadelphous,

very seldom triadelphous ; anthers versatile. Ovary simple,

superior, l-celled, 1- or many-seeded
;
style simple, proceed-

ing from the upper margin of the ovary ;
stigma simple. Fruit

either a legume or a drupe. Seeds attached to the upper

suture, solitary or several, occasionally with an arillus; em-

bryo destitute of albumen, straight or with the radicle bent

upon the cotyledons
; cotyledons either remaining under



318 DICOTYLEDONES—CALYCIFLOR^.. [Leguminosce.

ground in germination, or elevated above the ground and

becoming green, like leaves Herbaceous plants, shrubs or vast

trees, extremely variable in appearance, and inhabiting almost

every part of the world. Leaves alternate, mostly compound, with

the petiole often tumid. Stipules 2 at the base of the petiole, and

2 at the base of each leaflet, often deciduous. Pedicels usually

articulated, with 2 bracteoles under theflower.

One of the most extensive and at the same time the most im-
portant, on account of its useful products, of all the Natural Orders.

A great number afford medicines and dyes ;
many of them yield

food for man ; others for cattle.

The Genera are thus arranged in the valuable Prodromus of De
Candolle ; to which I must refer for the characters of the divi-

sions, &c.

Tribe I. Sophore^. Sophora Tribe.—Ex. Sophora. Edwardsia.
Podalyria and many other South African genera. Viminaria,

Suppl.f. 262, Pultenaa and many genera are peculiarly Aus-
tralasian.

Tribe II. Lote^. Lotus Tribe.—Ex. Hovea. Borhonia. Cro-

talaria. Ulex,* Suppl. f. 41. Genista.* Cytisus ;* Suppl.f. 40,

of which C. Laburnum is said to have poisonous qualities in the

seeds, (one of the few exceptions to the almost universally inno-

cent qualities of this family,) and C. scoparius (^Spartium, Z.) is

a powerful diuretic. Ononis.* Anthyllis.* Medicago.* Tri-

gonella ;* the T. cczrulaa gives the peculiar colour and flavour

to Schabzigher cheese. Melilotus.* Trifolium.* Lotus.*

Psoralea : P. glandulosa is used as tea in Chili, under the name
of Culen. Jndigofera, of which several species, but especially

l.tinctoria, yield Indigo. Glycirrhiza (the Liquorice). Tephrosia ;

T. toxicaria is employed to intoxicate fish, as is the bark of Pis-

cidia, P. Erythrina belonging to the same tribe. Oxytropis.*

Astragalus,* Suppl.f. 263 ; Gum Tragacanth is the produce,

according to some, of A. Tragacantha, L., and A. Creiiais;

according to others, of A. gummifer.

Tribe III. Hedysare^. Saint-foin Tribe.—Ex. Scorpiurus.

Ornithopus.* Hippocrepis.* Smitliia. Hedysarum. Onobrychis;*

the Saint-foin.

Tribe IV. Vicie^. Vetch Tribe Ex. Cicer, the Lentil. Faba,

the garden Bean. Vicia,* the Vetch. Ervum.* Pisum, the

garden Pea. Lathyrus,* Suppl.f 42. Orobus.*

Tribe V. Phaseole^, Kidney-bean Tribe.—Ex. Abrus ; A.

precatorius affords those bright scarlet seeds of which rosaries
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and necklaces are made, and which are known with us under
the name of Crab's eyes. Phaseolus, the Kidney-bean. Soja,

a Chinese and Japanese plant, from which soy is prepared.

Mucuna (^Stizolobium, Pers.) ; tlie beautiful seeds of M. urens

are frequently brought to this country under the name of Asses'

eyes, and are also cast on shore in Orkney and in Norway, con-

veyed by the gulf-stream and currents from the West Indies;

M. pruriens affords Cow-age, or Cow-itch. Lupinus. Erythrina,

of which one species, E. monosperma, yields Gum Lac of com-
merce.

Tribe VI. Dalbergieje. Dalbergia Tribe—Ex. Dalbergia.

Pterocarpus; P. erinacea yields Gum Kino, as the P. Draco does

Gum Dragon, and P, santalinus, the Saunders wood. Brya,
the Jamaica Ebony.

Tribe VII. Swartzie^e. Swartzia Tribe.—Ex. Swartzia.

Tribe VIII. MimosejE. Mimosa Tribe.—Ex. Entada, which

affords the large sword-like Pods or Legumes from the West
Indies, which are often seen in the cabinets of the curious.

Mimosa, including the M. sensitiva, and other species remark-
able for the sudden movement of their leaves when touched.

Acacia, a most extensive and important Genus. Some of the

species possess medicinal properties. Gums are afforded by
A. Arabica, Senegalensis, Nilotica, and many others ; Catechu

by A. Catechu.

Tribe IX. Geoffrey. Earth-nut Tribe.—Ex. Arachis ; the

Earth-nut, or Pea-nut of warm climates, where it is extensively

cultivated. Dipterix ; or Tonquin bean. Geoffroya.

Tribe X. CassiejE. Cassia Tribe Ex. Gleditschia. Guilan-

dina. Ccesalpinia. Hcematoxylon, or Logwood. Ceratonia ; the

St. John's bread. Cassia, affording the powerful medicine

called Senna, especially in the C. Senna. Copaifera, the balsam

of Copaiva. Hymencea, the Gum Anime. Bauhinia (see p. 189.).

Tribe XI. Detarie^. Detarium Tribe.—Ex. Detanum.

Ord. LXXIV. rosacea. Juss. Rose Family, '

Supplf. 18, 19, 256—261.

Sepals 5, below more or less combined into a tube, and

thence 5-lobed, generally persisting, free or adherent with

the ovary. Petals of the same number, rarely wanting,

inserted upon the calyx; aestivation imbricated, mostly

regular. Stamens inserted with the petals, usually indefi-

nite ; filaments with an incurved aestivation ; anthers 2-
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celled, opening longitudinally. Carpels numerous, some-

times reduced and solitary, sometimes united among them-

selves, or with the tube of the calyx into one. Ovaries

1-celled. Styles simple, dilated upwards into variously

formed stigmas, frequently lateral, distinct or rarely com-

bined. Seeds 1—2, rarely more in each carpel, erect or

inverted, without albumen (except in Hirtella and Neillia).

Embryo straight : cotyledons leafy or fleshy.

—

Herbs or trees.

Leaves alternate, simple or compound, with 2 stipules at the

base. Inflorescence various.

An extensive family, remarkable for the astringent properties

of a great proportion of its species, and for the wholesome fruit.

De Candolle has the following Tribes, which many esteem distinct

Orders.

Tribe I. CriRYsoBALANEiE. Cocoa-Plum Tribe Ovary solitary,

free, style lateral from the base. Ovules 2, erect. Seeds often

solitary. Flowers more or less irregular, having the stalk of

the ovary cohering on one side to the tube of the calyx, and
the stamens most numerous and developed on one side. Tropi-

cal trees or shrubs. Leaves simple, entire.—Ex. Chrysobalanus ;

the Cocoa-Plum, an esculent fruit. Hirtella.

Tribe II. Amygdale^. Almond Tribe Carpels generally

solitary, rarely 2 or more. Style terminal. Drupe with a soli-

tary nut, having 2 ovules, 1—2 seeds. Seed-stalk from the

base of the cell. Seed suspended to the end of a stalk which

coheres with the side of the cell. Albumen none. Cotyledons

thick. Calyx not adherent with the ovary, 5-cleft, deciduous.

Trees or shrubs. Leaves undivided, with the lower serratures or

petioles glandular. Stipules free. Flowers white or reddish. The
leaves and kernels abound in hydrocyanic acid.—Ex. Amygdalusl
the Almond. Persica ; the Peach and Nectarine. Armeniaca ;

the Apricot Prunuf ;* including the various kinds of Plum.

Cerasus* ; the Chei-ry, Suppl. f. 261.

Tribe III. Spir^ace^. Meadow-sweet Tribe.—Carpels many,

free from the calyx, rarely slightly combined among them-

selves and arranged in a circle, 5 or fewer, apiculated with the

style, at length capsular, opening with an interior suture, some-

what 2-valved. Seeds 2—4, rarely 1, arising from the mar-

gin of the inner suture at the middle or near the base, with-

out arillus and without albumen. Embryo straight, inverted

in Spircea, probably erect in others. Cotyledons flat, thickish.

Shrubs or Herbs.—Ex. Kerria (the Corclwrus Japonicus of

our gardens.) Spiraea,* Suppl, f. 260.
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Tribe IV. NeuradejE. Neuiada Tribe.—Calyx 5-cleft, with a

short tube adhering to the ovary, the lobes somewhat incum-
bent or valvate in aestivation. Petals 5. Stamens 10. Car-

pels 10, combined into a lO-celled, compressed capsule. Seeds
solitary, obliquely pendulous.

—

Herbaceous plants, natives of
sandy plains, suffrutescent at the base, and usually decumbent.

Leaves with 2 stipules, downy, sinuato-pinnatijid or bipinnatijid.

Seeds germinating in the capsule. Lindl. (who suggests that

this may rather be a tribe of Ficoidece.^—Ex. Neurada.
Grielium.

Tribe V. Dryade^. Dryas Tribe Calyx 5- (rarely more, or

4-) cleft, with a valvate ajstivation, and often small bracteas al-

ternating with the lobes. Petals as many as there are lobes to

the calyx and alternate with them. Stamens many, rarely 5
and then opposite to the lobes of the calyx, inserted at the

mouth of the calycine tube. Carpels numerous, rarely few,

crowded, inserted upon a swollen disk, free from the calyx

and among themselves, bearing a style below the apex. Styles

furrowed within
;
stigma spreading, oblique. Achenia dry or

baccate. Seed solitary, erect or inverted, without albumen.

Embryo straight ; cotyledons flattish. — Herbs or shrubs.

Leaves opposite, mostly compound. Stipules 2, lateral, adnate

with the petiole Ex. Dryas.* Geum.* Rubtis.* Fragaria,*

Siippl. f. 259. Comarum.* Potentilla,* of which, as of the

other genera, many species are very astringent. Tormentilla ;*

the Tormentil. Sibbaldia,* Suppl.f. 238. Agrimonia.* Brayera,

an Abyssinian plant, the most powerful of anthelmintics.

Tribe VI. Sanguisorbe^. Burnet Tribe—Flowers often se-

parated. Calyx 3—3-fid, with a valvate aestivation ; the tube

contracted at the apex, enclosing the carpels and sometimes at

length slightly adnate with them. Petals none, or 4 combined at

the base into a rotate corolla. Stamens as many as there are caly-

cine lobes, some often imperfect. Carpels few, 1—2, with the

style inserted a little below the apex ; stigma often tufted.

Achenia dry, indehiscent, 1-seeded. Seed inverted, or in Clif-

fortia and Cephalotus, erect.

—

Herbs or low shrubs; with frequent-

ly opposite and compound leaves, and smallflowers.—Ex. Alche-

milla.* Cephalotus; a most curious Australian Genus, with ap-

pendages to the leaves like those of Nepenthes (p. 85). Sangui-

sorba.* Poterium.*

Tribe VII. Rose^. True Rose Tribe.—Tube of the calyx

contracted at the apex ; the limb 5-partite, with a somewhat
spirally imbricated aestivation, often cut in a pinnatifid manner.

Petals 5. Stamens numerous. Carpels numerous, inserted into

the tube of the calyx which encloses them, dry, indehiscent, sub-

crustaceous, bearing the style from the interior side, a little

Y
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below the apex: styles distinct, or combined into a column, ex-

serted beyond the contracted mouth of the calyx. Seed solitary

in the acheniuin, without albumen, inverted. Embryo straight

:

cotyledons nearly plane.— Shrubs or small trees ; with mostly im-

paripinnated leaves, serrated leaflets, and stipules adnate with the

petiole.—Ex. Rosa,* Suppl. f. 257 ; R. Damascena alFords

the Attar of Roses. One, and only one, of the 150 described

species of the Genus, R. berberidifolia, has the compound leaf

reduced to a simple leaflet.

Tribe VIII. Pomaces. Apple Tribe.—Tube of the calyx

campanulate or urceolate, fleshy when ripe, more or less adnate
with the enclosed carpels ; limb 5-lobed. Petals 5, inserted

at the mouth of the calyx, deciduous, with an imbricated aestiva-

tion. Stamens numerous, with an inflexed cEstivation. Disk
often fleshy. Ovaries generally 5, 1-celled : styles 1—5 : stig-

mas simple. Pome (or apple) formed of the fleshy calyx and
carpels, which latter are cartilaginous or bony, two-valved or

indehiscent. Seeds generally 1—2 in each carpel (many in

Cydonia^, erect, with a cartilaginous or bony integument.
Cotyledons oval, fleshy

—

Spinous or unarmed shrubs or trees;

with simple, rarely pinnated, stipukd leaves.—Ex. CratcBgus.*

Cotoneaster.* Mespilus ;* the Medlar, Suppl. f. 18, 19. Pyrus ;*

Apple and Pear, Cijdmiia ; the Quince.

Ord. LXXV. CALYCANTHEiE. Lmdl Carolina

Allspice Family.

Sepals and petals confounded, indefinite, imbricated, com-

bined into a fleshy tube. Stamens indefinite, inserted into a

fleshy rim at the mouth of the tube, the inner ones sterile : an-

thers adnate, turned outwards. Ovaries several, simple, l-cell-

ed, with 1 terminal style, adhering to the inside of the tube

of the calyx : ovules solitary, or sometimes 2, of which one is

abortive, ascending. Nuts enclosed in the fleshy tube of the

calyx, 1-seeded, indehiscent. Seed ascending. Albumen

none : cotyledons convolute, with their faces next the axis :

radicle inferior.

—

Shrubs ofJapan andN. Amei'ica; with square

stems, having 4 woody imperfect axes surrounding the central

ordinary one. Leaves opposite, simple, scabrous, without stipules.

Flowers highly aromatic, axillary, solitary. Lindl. (who ranges

the Order near Monimiece, but its situation is doubtful.)

Ex. Calycanthus. Chimonanthus.
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Ord. LXXVI. COMBRETACE^. Br. Myrobalan

Family.

Flowers rarely polygamous. Tube of the calyx adherent

with the ovary ; limb 4—5-lobed, at length deciduous. Pe-

tals none, or 4—5 upon the top of the tube of the calyx and

alternate with its lobes. Stamens with the same insertion,

double in number to the lobes of the calyx, rarely equal or

triple; filaments distinct, exserted, filiform or subulate:

anthers 2~celled, opening longitudinally. Ovary 1-celled,

with 2—4 ovules, which are pendulous from the extremity of

the cell: style 1, slender; stigma simple. Fruit a drupe,

berry or nut, with 1 cell, 1-seeded, indehiscent, often winged.

Seed pendulous, filling the cavity of the pericarp, without al-

bumen. Embryo with the radicle superior: cotyledons foliace-

ous.— Usually tropical trees or shrubs; with alternate or opposite

stipuled leaves. Spikes axillary or terminal.—An Order in many
respects allied to Santalacece and Eleagnece among the Mo-
NOCHLAMYDEiE.

Tribe I. Terminalie^. Myrobalan Tribe Embryo cylindri-

cal, elliptical ; cotyledons spirally convolute. Flowers with a

5-fid calyx ; petals usually wanting ; stamens 10.—Ex. Termi-

nalia, highly astringent.

Tribe II. CombretejE. Combretum Tribe.—Embryo cylindri-

cal, elliptical or angular ; cotyledons thick, irregulai'ly or longi-

tudinally plaited. Flowers with a 4—5-fid calyx; 4—3 petals;

8—10 stamens.—Ex. Combretum. Quisqualis.

Ord. LXXVI I. VOCHYSIEiE. St. Hil. Vochysia

Family.

Sepals 4—5, united at the base, imbricated in aestivation,

unequal, the upper ones spurred. Petals 1, 2, 3 or 5, alter-

nate with the lobes of the calyx and inserted into their base,

unequal. Stamens 1—5, generally opposite to the petals,

rarely alternate, inserted at the bottom of the calyx, several

usually sterile, one fertile with an ovate 4-celled anther.

Ovary free or adherent with the calyx, 3-celled, the ovules

in the axils of each cell, solitary or in pairs. Style or
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Stigma 1, Capsule trigonous, 3-celled, 3-valved, the valves

opening along their middle. Seeds vi^ithout albumen. Em-
bryo straight, inverted : cotyledons large, foliaceous, plaited

convolute; radicle short, superior.

—

South American trees.

Branches opposite. Leaves opposite or whorled, entire, with 2

stipules. Flowers usually in terminal racemes or panicles.—An
Order in some respects approaching Violariece.

Ex. Vochysia. Qiialea.

Ord. LXXVIII. RHIZOPHORE^. Br. Mangrove

Family.

Tube of the calyx adherent with the ovary, rarely free; limb

4— 13-lobed, with a valvate aestivation, or, occasionally, with

the lobes cohering into a calyptra. Petals inserted on the

calyx, alternate with its lobes and equalling them in number.

Stamens inserted with the petals, of the same number, or

double or triple : filaments distinct, subulate, erect ; anthers

ovate, erect. Ovary 2-celled, the cells with 2 or many pen-

dulous ovules. Fruit indehiscent, 1 -celled, 2-seeded, crown-

ed with the calyx. Seed pendulous, without albumen ; ra-

dicle long : cotyledons plane.— Tropical and maritime trees

or shrubs ; with opposite, simple, entire or toothed leaves and in-

terpetiolary stipides. Peduncles axillary.

Ex. Rhizophora, the Mangrove tree, whose stems form such

dense thickets along the low muddy shores in tropical climates, as

to create a most unwholesome atmosphere. Carallia.

Ord. LXXIX. ONAGRARI^. Juss. Evening-Prim-

rose Family, Suppl.f. 249, 250.

Tube of the calyx wholly, or in part only, adnate with the

ovary ; limb 2—5-generally 4-lobed, with a valvate aestiva-

tion. Petals of the same number as the lobes of the calyx,

and alternate with them, generally regular ; inserted on the

mouth of the tube, with a twisted {estivation; rarely none.

Stamens definite: filaments distinct, filiform; anthers ob-

long or ovate. Ovary with many cells, often crowned with

a disk
;

style filiform
;

stigma capitate or lobed. Fruit a
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capsule, berry or drupe, 2- or 4-celled. Seeds many (rarely

solitary) in each cell, fixed to the central angle, without al-

bumen. Embryo straight : radicle long, roundish : cotyle-

dons short.

—

Herbs or shrubs, mostly of temperate regions ; with

simple, alternate or opposite, entire or toothed leaves. Flowers

axillary or in terminal racemes.

Tribe I. Montineje. Montiuia Tribe.—Fruit capsular ; seeds

with a membranaceous wing.— Trees or shrubs, with alternate

leaves.—Ex. Montinia.

Tribe II. Fuchsir^. Fuchsia Tribe.—Fruit a berry. Tube of

the calyx extended beyond the ovary.

—

South American trees

or shrubs, with opposite leaves.—Ex. Fuchsia, Suppl. f.
250.

Tribe III. Onagre^e. Evening-Primrose Tribe.—Fruit capsular,

with many cells, and naked (not winged) seeds. Tube of the calyx

mostly extended beyond the ovary. Stamens double the num-
ber of petals.

—

Herbaceous, rarely somewhat shrubby, plants.—
Ex. Epilobium,* Suppl. f. 249. CEnothera.*

Tribe IV. Jussie^e. Jussisea Tribe—Fruit capsular, with many-
seeded cells. Tube of the calyx persistent Avith the ovary and

not extended beyond it.

—

Herbs, rarely shrubs.—Ex. Jussicea.

Ludwigia. Isnardia.*

Tribe V. Circ^eejE. Enchanter's Night-shade Tribe—Tube
of the calyx produced beyond the ovary. Fi'uit capsular, ovato-

globose. Stamens 2.

—

Herbs or shrubs, with opposite, petiolate,

cordate or ovate leaves. Flowers racemose.—Ex. Lopezia. Cir-

ccea.*

Tribe VI. Hydrocaryes. Water- Chestnut Tribe.—Fruit

hard, indehiscent, with horn-like projections, 1-celled, 1-seeded.

Seed pendulous
;
cotyledons very unequal.

—

Floating herbs.—
Ex. Trapa, the large seeds of which are eaten in the South of

Europe.

Ord. LXXX. HALORAGE^. Br. Water-Starwort

Family, Suppl. f. 251, 252.

Tube of the calyx adherent with the ovary for its whole

length ; the limb divided or none. Petals inserted upon the

top of the calyx, alternate with its lobes and equal to them in

number, or wanting. Stamens inserted in the same place,

double the number of the petals, equal to them or fewer.
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Ovary adherent with the calyx, often many-celled; styles none

(2 and filiform in Callitriche)
; stigmas equal in number to

the cells, papulose or pencil-formed. Fruit i- or many-celled,

indehiscent, membranaceous or bony, the cells 1-seeded.

Seeds pendulous in the cells, with a fleshy albumen. Em-
bryo central, straight: radicle superior, rounded, elongated :

cotyledons short.

—

Herbaceous or somewhat shrubby, often aqua-

tic plants, of temperate climates, with alternate, opposite or

whorled leaves. Flowers axillary or arranged in terminal spikes,

sometimes monoecious or dioecious.

Ex. Serpicula. Haloragis. Myriophyllum,* Suppl.f. 251. Cal-

litriche,* whose affinity is however very doubtfid. Hippuris,*

Suppl. f. 252.

Ord. LXXXI. CERATOPHYLLEiE. Gray. Horn-
weed Family.

Flowers monoecious. Calyx free, mariy-parted ; the lobes

equal. Petals none. Masc Stamens 12—20, without

filaments : anthers ovato-oblong, 2-celled, with 2 or 3 points

at the apex, collected into the centre of the calyx. Fem.

Ovary free, ovate, 1-celled : style filiform, incurved, oblique:

stigma simple. Nut 1 -celled, 1-seeded, apiculated with the

persistent style, indehiscent. Seed pendulous. Albumen
none. Embryo straight : radicle superior : cotyledons 4,

whorled, alternately smaller, with a much divided plumule.

—Aquatic, submerged herbs, distinct as an Order, but of very

doubtful affinity ; with whorled rather rigid leaves, cut into slen-

der segmerds and somewhat serrated.

Ex. Ceratophyllum.*

Ord. LXXXII. LYTHRARIE^. Juss. Loosestrife

Family, Suppl.f 255.

Calyx of 1 piece, free, tubular or campanulate, the lobes

with a valvate aestivation, often with teeth in the sinuses.

Petals inserted between the lobes at the mouth of the calyx,

varying in number, generally very deciduous, sometimes none.

Stamens inserted on the calycine tube, below the petals,

and equal in number with them, or double, triple or quad-
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ruple, sometimes fewer. Anthers ovate, 2-celled, inserted at

the back. Ovary free : style filiform
; stigma generally capi-

tate. Capsule membranaceous, enclosed in the calyx, usually

1-celled, opening longitudinally or irregularly. Seeds rhany,

small, without albumen, adhering to a central receptacle or

placenta. Embryo straight; radicle turned to the hilum ;

cotyledons plane, foliaceous.

—

Herbs, rarely shrubs. Branches

round or square. Leaves opposite, rarely alternate, simple,

entire, without stipules or glands. Flowers axillary, spiked or

racemose.

Ex. Peplis.* Lythrum,* an astringent, Suppl. f. 255. Cuphea.

Lawsonia ; the Henna of the Eastern nations. Lagerstrcemia.

Ord. LXXXIII. TAMARISCINE^. Desv. Tamarisk

Family.

Sepals 4—5, united at the base, hence 5-partite, persistent,

•v/'\\h a subimbricated aestivation. Stamens equal or double

the number of the petals; filaments distinct or united for a

considerable length. Ovary free, ovato-pyramidal, trigonous :

style sometimes very short, trigonous
;
stigmas 3, patent or

collected into a head. Capsule trigonal, 3-valved, 1-celled,

many-seeded; placentas 3, attached to the middle of the

valves, often occupying only the base. Seeds erect or ascend-

ing, oblong, compressed, with a tuft of hairs at the extremity.

Albumen none. Embryo straight ; radicle small, inferior;

cotyledons plano-convex, oblong.

—

Shrubs, rarely perennial

suffruticose herbs, of the northern hemisphere, mostly extra-tro-

pical; with alternate, small, persistent, squamiform, entire, often

glaucous leaves. Flowers in crowded spikes or racemes. Pedi-

cels bracteated. Petals white or rose-coloured.

Ehrenberg and others consider the stamens to be hypogynous

:

hence they place this Order in ThalamiflortE.—Ex. Tamarix ; *

having a bitter and astringent bark. Some species contain sul-

phate of soda in considerable abundance. The Manna of Mount
Sinai is said to be the produce of T. Gallica, our British species.

T. Songarica, Pall., is now the Genus Hololachne, and is re-

ferred to Reaumuriece. Myriearia.

Ord. LXXXIV. MELASTOMACEtE. Juss.

Melastoma Family, Suppl.f 254.

Sepals 4—6, usually 5, combined into an hemisphagrical
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ovate or oblong tube, in bud often adnate with the ovary by

means of 8—-12 longitudinal nerves, between which are

cavities which receive the incurved young anthers : limb

various. There is a torus or membraniform lining, adnate

with the calycine tube, upon the edge of which, at the

mouth of the calyx, the petals arise, which are equal in

number with its lobes and alternate with them, often ciliato-

dentate at the margin, twisted in aestivation. Stamens in-

serted along with the petals, of double the number (rarely

equal) ; the alternate ones, opposite the lobes of the calyx,

alone fertile; filaments in aestivation folded inwards, so that

the young anthers are pendulous ; anthers long, 2-celled,

often beaked and opening with 2 pores, rarely longitudinally

with a double suture; at the base often articulated and vari-

ously swollen and spurred. Ovary more or less adnate with

the calyx, with several cells and several ovules: style 1;

stigma simple. Pericarp dry and distinct from the calyx, or

a berry and adnate with the calyx, many-celled : the cells of

the capsules bursting longitudinally half-way down, the valves

bearing the dissepiments in the middle. Placentas attached

to a central column. Seeds very numerous, minute, with a

brittle testa and no albumen. Embryo straight or curved :

cotyledons sometimes unequal.— Trees, shrubs, or herbs, gen-

erally inhabitants of the tropics. Leaves opposite, undivided,

usually entire, without dots, with several ribs. Flowers termi-

nal, panicled, often thyrsoid.

Suborder I. MelastomEjE.—Anthers opening by 2 pores at the

extremity.—Ex. Meriana. Melastoma. Rhexia. Blakea, Suppl.

f. 254.

Suborder II. Charianthe^.—Anthers 2-celled, opening by a

double longitudinal fissure.—Ex. Chairantlms, Chcenopleura.

Ord. LXXXV. MEMECYLE^. DC. Memecylon

Family.

Tube of the calyx ovate or subglobose, adherent with the

ovary ; the limb short, 4—5-lobed or toothed. Petals 4— 8,

inserted upon the calyx and alternate with its lobes. Stamens

8— 10; filaments distinct ; anthers incurved, 2-celIed. Style
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filiform ; stigma 1. Berry crowned with the limb of the

calyx, 2—4-cellecl. Seeds few, without albumen
;
cotyledons

leafy, convolute; radicle straight.— Tropical shrubs; with

opposite, simple, entire leaves, without dots or stipules. Flowers

axillary, pedicellate.

Ex. Memecylon. Mouriria. :'.

Ord. LXXXVI. ALANGIEZE. DC. Alangium Family.

Tube of the calyx ovoid, somewhat contracted at the apex
;

limb campanulate, 5— 10-toothed. Petals 5— 10, linear,

patulous or reflexed. Stamens much exserted, double or four

times the number of petals ; filaments distinct, filiform, very

hairy at the base ; anthers adnate, linear, 2-celled, opening

inwards by a double longitudinal fissure, often sterile. Disk

fleshy, at the base of the limb of the calyx. Drupe oval,

fleshy, somewhat ribbed and downy, and slightly crowned

with the limb; nucleus bony, 1-celled, with a foramen at the

extremity. Seed 1, (3, Rheede) inverted, ovate, with a fleshy

friable albumen. Embryo straight : radicle long, ascending

;

cotyledons plane, leafy, cordato-ovate.

—

Handsome tropical

trees ; with spinous branches. Leaves entire, alternate, without

dots or stipules. Fruit eatable. Roots aromatic,

Ex. Alangium.

Ord. LXXXVII. PHILADELPHE^. Don. Syringa

Family.

Tube of the calyx turbinate, adherent with the ovary, the

limb 4— 10-parted, persistent. Petals 4—10, alternate with

the lobes of the calyx, convolute and imbricated in aestiva-

tion. Stamens 20—40, inserted at the mouth of the calyx

in one or two series : styles more or less distinct or combined

into one; stigmas several. Capsule half-adnate with the

calyx, 4—10-celled, many-seeded. Seeds chaffy, subulate,

smooth, clustered upon the placentas in the inner angles of

the cells, with a loose membranaceous arillus and a fleshy

albumen. Embryo inverted, nearly the length of the albu-
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men : cotyledons oval, obtuse, nearly plane ; radicle round-

ish, superior, straight, obtuse, longer than the cotyledons.

—

Shrubs of the temperate parts ofthe northern hemisphere, having

many points of agreement with Hydrangea in Saxifragacese.

Leaves opposite, toothed or entire, without stipules and dots.

Peduncles axillary or terminal, in trichotomous cymes. Flowers

white.

Ex. Philadelphus. Decumaria. Deutzia.

Ord. LXXXVIII. MYRTACEiE. Br. (including Gra-

nateae, Don and De Cand.J. Myrtle Family, Suppl. f
53—56, 253.

Tube of the calyx adherent with the ovary, its limb 4- or

5-cleft, sometimes falling off, like a cap, in consequence of

the cohesion of the apex. Petals equal in number with the

segments of the calyx, with an imbricated aestivation, rarely

none. Stamens either twice as many as there are petals, or

indefinite : filaments either all distinct, or connected in several

parcels, curved inwards before flowering ; anthers ovate,

2-celled, small, bursting lengthwise. Ovary combined with

the tube of the calyx, 2—4—5- or 6-celled : style simple :

stigma simple. Fruit either dry or fleshy, dehiscent or in-

dehiscent. Seeds usually indefinite, variable in form. Em-
bryo without albumen, straight or curved, with its cotyledons

and radicle distinguishable or conferruminated into one

mass.

—

Exotic trees or shrubs, mostly of warm or tropical cli-

mates. Leaves opposite, entire, with transparent dots and

a vein running parallel with their margin, without stipules.

Inflorescence variable, usually axillary. Flowers red, white,

occasionally yellow, never blue.

An extensive and well-marked Natural Order, abounding in a

pungent, aromatic, volatile oil ; many of the genera yield excel-

lent fruits.

Tribe I. ChaMjElaucie^.—Ex. Calythrix ; Chamcelaucium :

Australian genera.

Tribe. II. LEPxosPERMEiE. Leptospermum Tribe.—Ex. Me-
laleuca, SvppL f, 53—56; M. Leticadendron of the East Indies

yields the Cajeput oil. Eucalyptus, Suppl. f. 253, some of the
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species of this genus aiford Tannin, employed in the arts.

Leptospermttm^ chiefly Australian plants.

Tribe III. Myrteje. Myrtle Tribe.—Ex. Psidium, whose
fruit is the Guava, of which there are several kinds. Myrtus.
Caryophyllus ; the buds constitute the Cloves of commerce. Eu-
genia ; E. Pimenta (^Myrtiis Z.) affords Allspice. Jambosa,

whose fruit is the Malay and Rose-apple.

Tribe IV. ? BARRiNGTONiEiE. Barringtonia Tribe.—Ex. Bar-
ringtonia. Stravadium.

Ord. LXXXIX. LECYTHIDE^. Rich. Lecythis

Family, (par^ o/'Myrtaceae, DC.)

Tube of the calyx adherent with the ovary ; its limb 2—6-

leaved, or urceolate and divided ; asstivation valvate or

imbricated. Corolla of 6 petals, sometimes cohering at the

base, with an imbricated aestivation. Stamens indefinite)

epigynous, either connected into a single, petaloid, cucullate,

unilateral body, or monadelphous at the base. Ovary com-

bined at the tube of the calyx, 2—6-ceUed ; ovules indefinite,

or definite, attached to the axis
;
stigma simple. Fruit a

woody capsule, opening with a lid (pyxidium), or remaining

closed. Seeds several, covered by a thick integument.

Embryo without albumen, either undivided, or with two

large plaited leafy or fleshy cotyledons, sometimes folded

upon the radicle, which is next the hilum.

—

Large trees of
tropical America, with alternate, entire or toothed leaves, and

minute, deciduous stipules, destitute of pellucid dots. Flowers

large, showy, terminal, solitary or racemose.

Ex. Lecythis ; the esculent seeds of L. ollaria are brought from
Brazil, and sold in our shops under the name of Sapucaja nuts.

Bertholletia ; the seeds of B. excelsa are the Brazil-nuts of the

shops. Couroupita ; C. Guianensis is the Cannon-ball tree, for a

figure and description of which see Bot. Mag. t. 3158, 9.

Ord. XC. CUCURBITACE^. Juss. Gourd Family,

Suppl.f. 270.

Flowers generally monoecious or dioecious. Sepals 5,

more or less united, sometimes obsolete. Petals 5, often

more or less united, and sometimes continuous with the
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calyx, marked with reticulated veins and not unfrequently

fi-inged. Stamens 5, distinct or connected in 3 bundles

(triadelphous) : anthers 2-celled, very long, often combined,

sinuous, rarely ovate. Ovary combined with the calyx:

styles short ;
stigmas 3—5, 2-lobed, thick, velvetty, rarely

fringed. Fruit fleshy, more or less succulent, crowned by

the scar of the calyx, 1 -celled, with three parietal placentas.

Seeds flat, obovate, enveloped in an arillus which is juicy

or dry, and membranous. Testa coriaceous, often thick at

the margin. Embryo straight, without albumen : cotyle-

dons foliaceous, veined; radicle next the hilum.

—

Plants

chiefly of warm or hot climates, with annual or perennial,

flhrous or tuberous roots. Stems mostly herbaceous, climbing

by lateral tendrils [abortive leaves). Leaves palmated, or

with palmated ribs, alternate, succulent, generally rough.

Flowers solitary, panicled, or fascicled, axillary.

An important Natural Family, yielding esculent fruits and medi-
cine, abounding in a bitter laxative.—Ex. Telfairia, {Joliffcsa, DC.^
T. pedata bears a fleshy fruit, 3 feet long, filled with large esculent

seeds, from which a valuable oil is extracted. Lagenaria (^Cu-

curbita, L.) ; the dried coat of the fruit of L. vulgaris is exten-

sively used in warm countries for flasks, under the name of Bottle

Gourd. Cucumis, the Cucumber and Melon Genus, including the

Colocynth, Bitter Apples, or Bitter Cucumber, C. Colocynthis.

Bryonia,* Suppl. f. 270. Elaterium, a powerful cathartic. Cu-
curbita, the Gourd.

Ord. XCI? PAPAYACEiE. Ag. Papaw Family.

Flowers separated. Calyx free, minute, .5-toothed. Corolla

monopetalous ; in the male flower tubular, with ,5 lobes and

10 stamens, all arising from the same line, alternate ones oppo-

site the lobes on short filaments, the rest sessile; anthers adnate,

2-celled, bursting longitudinally ; in the female flower, the

corolla divided into 5 deciduous pieces to the base. Ovary

superior, 1-celled, with 5 many-seeded parietal placentas;

stigma sessile, 5-lobed, lacerated. Fruit fleshy, indehiscent,

1-celled, many-seeded. Seeds enveloped in a loose mucous

coat, with a brittle furrowed testa. Embryo in the axis of a

fleshy albumen, with flat cotyledons, and a radicle turned

towards the hilum.

—

Trees ofSouth America, simple or slightly
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branched and leafy at the top, yielding an acrid milky juice.

Leaves alternate, lobed, on long petioles. Flowers in axillary

racemes, or short panicles.

The situation of this little Order is doubtful ; the insertion of

the stamens is quite at variance with the neighbouring Orders,

though it is allied in the fruit to CucurbitacecB and PassiJlorecB.

That fruit is eaten in warm climates, and the tree possesses this

remarkable property, that old and tough meat, hogs, poultry, &c.,

washed with the juice, or even suspended among the branches

of it, become tender in a short space of time, and it is thus employed

very generally in the West Indies.—Ex. Carica ; the Papaw.

Okd. XCII. PASSIFLORE^. Juss. Passion-flower

Family, Suppl. / 187 & 271.

Sepals 5, united below into a more or less elongated tube

;

the mouth frequently crowned with a number of filamentous

processes (coronafilamentosa, L.) between the petals and the

stamens. Petals 5, perigynous, with an imbricated aestivation,

sometimes wanting. Stamens 5, rarely indefinite, monadel-

phous, surrounding the stalk ftorus, DC.) of the ovary ; an-

thers linear, opening longitudinally on the outside, 2-celled.

Ovary free, 1-celled
;

styles 3 or none. Fruit stipitate, gen-

erally surrounded by the calyx, 1-celled, with 3 parietal,

many-seeded placentas, 3-valved ; sometimes fleshy and inde-

hiscent. Seeds numerous, surrounded by a pulpy arillus :

testa brittle; albumen thin, fleshy. Embryo straight; radicle

pointing to the hilum.

—

Herbs or climbing shrubs, rarely arbo-

rescent. Leaves alternate, mostly stipuled, with the limb or

petioles often glandular. Peduncles axillary ; or abortive and be-

coming cirrhi.

A beautiful Order, chiefly inhabiting the tropical parts of

South America, where the fruits of several species of Passion-

flower are eaten under the name of Grenadilla.

Tribe I. Paropsie^. Paropsia Tribe.—Ex. Simeathmannia.

Paropsia.

Tribe II. Passiflor^ verte. True Passion-flower Tribe.—Ex.

Passiflora, Suppl. f. 271. Murucuja. Modecca.

Tribe III. Malesherbie/e. Malesherbia Tribe, (of which Mr.

Don has constituted the order Malesherbiacece)—Ex. Malesher-

bia.
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Ord. XCIII. LOASE^. Juss. Loasa Family.

Tube of the calyx adherent with or closely surrounding

the ovary ; limb 5- rarely 4-partite5 persistent. Petals 5

—

10, arising from the mouth of the calyx; the interior, if

present, generally squamiform and truncated. Stamens in-

definite, in several rows, arising from within the petals, free

or collected and united at the base into bundles placed oppo-

site each petal, in the cavity of which they lie in the bud, the

exterior often sterile : anthers small, oval. Ovary adherent

with the calyx or included in it : style 1 : stigma 1 or several.

Fruit capsular or fleshy, 1 -celled, with parietal placentas at

the sutures. Seeds numerous, without arillus. Embryo in

the axis of a fleshy albumen ; with the radicle pointing to the

hilum : cotyledons small, flat.

—

American, often extra-tropical,

herbaceous plants, with powerfully stinging hairs. Leaves op-

posite or alternate, simple, often lobed, without stipules. Pedun-

cles axillary or lateral, 1 -flowered.

Ex.Bartonia. Loasa. Blumenhachia. (Excluding Eschscholtzia,

referred hither by De CandoUe, which belongs to Papaveracecc.

)

Ord. XCIV. TURNERACE^. Humb. et Kunth. Tur-

nera Family.

Calyx free, 5-lobed, with an imbricated aestivation. Petals

5, inserted into the tube of the calyx, alternate with its lobes,

equal, with a twisted aestivation. Stamens 5, inserted below

the petals into the tube of the calyx, alternate with them

and shorter, distinct: anthers oblong, erect, 2-celled. Ovary

free : styles 3 or 6, cohering more or less, often multifid at

the extremity. Capsule 3-vaIved, 1-celled, opening as far as

the middle, the valves bearing the placentas in the middle.

Seeds numerous, crustaceous, reticulated, with a thin mem-
branous arillus on one side. Embryo slightly curved, in

the centi-e of a fleshy albumen : radicle turned towards

the hilum.

—

Herbaceous South American plants, with a simple

not stinging pubescence. Leaves alternate, simple, toothed, pin-

natifid, without stipides, often with two glands at the apex of
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the petiole. Flowers axillary, the peduncle free or cohering

ivith the petiole^ hearing 2 small bracteas. Petals yellowish,

rarely blue.

Some botanists arrange this Order near Cistinece, from which

it differs, however, in the insertion of the stamens, and the direc-

tion of the radicle.—Ex. Turnera.

Ord. XCV. FOUQUIERACE^. DC. Fouquiera

Family.

Calyx of 5, persistent, imbricated, ovate or roundish sepals.

Petals combined into a tube, inserted at the base of the

calyx; its limb 5-lobed, regular. Stamens 10— 12, inserted

along with the corolla, not adnate with it, distinct, protruded :

anthers 2-celled, opening longitudinally. Ovary free, sessile

;

style filiform, trifid at the extremity. Capsule trigonous,

3-valved, the valves bearing the dissepiments in the middle,

thus imperfectly 3~celled. Seeds fixed to the centre,

few (many being abortive), compressed, winged. Albumen
fleshy, thin. Embryo central, straight: cotyledons plane.

—

Mexican shrubs or trees, tvhose place in the system is doubtful

;

with somewhat fleshy leaves, clustered in the axil of a spine or

swelling.

Ex. Fouquiera. Bronnia.

Ord. XCVI. PORTULACE^. Juss. Purslane Family,

Suppl.f 247.

Sepals 2, sometimes 3—5, cohering below. Petals varia-

ble, generally 5, sometimes cohering into a short tube, or

wanting. Stamens inserted along with the petals into the

base of the calyx, variable in number, all fertile ; fila-

ments distinct, often opposite to, and adnate with, the

petals; anthers variable, opening lengthwise. Ovary I,

1-celled : style 1, filiform : stigmas several, much divided.

Capsule 1-celled, opening transversely, or by 3 valves,

occasionally 1-seeded and indehiscent. Seeds generally nu-
merous, fixed to a central placenta. Albumen farinaceous,

central. Embryo curved round the albumen : radicle don-
gated.—Succulent herbs or shrubs. Leaves alternate, rarely
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opposite, entire, without stipules, or sometimes with membranous

ones on each side. Flowers axillary or terminal, generally ex-

panding only in the bright sunshine.

Allied on the one hand to Caryophyllea; ; on the other to Par-
onychice ; in the farinaceous albumen and excentric embryo I'esem-

bling PolygonecB.—Ex. Portulaca ; P. oleracea* is the Purslane.

Talinum. Claytonia. Montia,* Suppl.f. 247.

Ord. XCVII. PARONYCHIE^. St. mi. Paronychia

Family.

Sepals 5, rarely 3—4, more or less cohering. Petals mi-

nute, alternate with the lobes of the calyx, sometimes want-

ing. Stamens perigynous, inserted opposite to the lobes of

the calyx ; filaments 2 ; anthers 2-celled. Ovary free

:

styles 2—8, distinct or more or less combined. Fruit small,

dry, often membranaceous, indehiscent, or 3-valved. Seeds

numerous, attached to a free central placenta or solitary and

pendulous from an erect stalk. Albumen farinaceous. Em-
bryo cylindrical, lateral, more or less curved: radicle turned

towards the hilum.

—

Herbaceous or somewhat shrubby, very

much branchedplants ; with opposite or alternate, oftenfascicled,

small, sessile, entire leaves, and mostly scariose stipules. Flowers

small, greenish-white, sessile and axillary, or in terminal brac-

teated cymes.

This Order comes still nearer to Caryophyllece than the fore-

going, and borders also upon AmaranthucecB, and Clienopodiacea;,

especially through Scleratithus.

Tribe I. Telephi^^e. Telephium Tribe.—Ex. Telephium. Cor-

rigiola.*

Tribe II. Illecebre^. lUecebrum Tribe.—Ex. Herniaria.*

lllecebrum.* Paronychia.

Tribe III. Polycarpe^. Polycarpon Tribe.—Ex. Poly-

carpon.*

Tribe IV. Pollichie^. Pollichia Tribe.—Ex. Pollichia.

Tribe V. Scleranthe^e. Knawel Tribe.—Ex. Scleranthus.*

(Of this Tribe Dr. Brown constitutes a distinct Order.)

Tribe VI. MiNUAiixiEiE. ]\Iinuartia Tribe.—Ex. Minuartia.

Loeflingia.
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Ord. XCVni. CRASSULACE^. DC. Houseleek

Family, Suppl.f. 242.

Sepals 3—20, more or less combined. Petals equal to

ihem in number, and alternate with them, inserted into the

bottom of the calyx. Stamens inserted along with the pe-

tals, either equalling them in number, and then alternate

with them, or twice as many, those opposite the petals the

shortest ; filaments distinct, subulate ; anthers oval, 2-celled,

bursting longitudinally. There is a nectariferous scale at

the base of each ovary. Ovaries as many as there are petals,

and opposite to them, placed in a circle, distinct, 1-celled,

tapering into the stigmas. Carpels several, 1-celled, opening

longitudinally and internally. Seeds attached to the margin

of the suture, variable in number. Albumen thin, fleshy.

Embryo straight : radicle turned towards the hilum Succu-

lent herbs or shrubs. Leaves fleshy. Flowers in cymes, often

unilateral.

Plants of this Order are refrigerant, sometimes acrid.—Ex. Til-

Icea,* Crassula. Cotyledon.* Sedum.* Sempervivum,* Suppl. f. 242.

Francoa and Galax are allied to this Order, according to Adrien
de Jussieu: with Mr. Don they constitute a separate family,

called GalacinecB.

Ord. XCIX. FICOIDE^. Juss. Fig-Marigold

Family,/ 178, & Suppl 248.

Sepals 4—8, rarely 3, more or less combined at the base,

free, or adnate with the ovary, equal or unequal, with an

imbricated or valvate aestivation. Petals none, and then the

calyx is coloured within, or very numerous (in Nitraria, 5,)

inserted upon the calyx. Stamens inserted upon the calyx,

indefinite, distinct: anthers oblong, incumbent. Ovary free,

or adnate with the calyx, many-celled : stigmas numerous,

distinct. Capsule surrounded by the fleshy calyx, many- or

5-celled, opening in a stellated manner at the apex. Seeds

fixed to the internal angle of the cells, numerous, rarely

solitary. Embryo curved on the outside of a farinaceous

albumen, spiral in Glinus, straight in Nitraria.—Shrubby

z
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or herbaceous plants, chiefly abounding in the arid plains of
Southern Africa. Leaves fleshy, opposite or alternate. Flowers

usually terminal.

The leaves of some are esculent : others yield soda abundantly.

—Ex. Mesembryanthemum, f. 178, and Suppl. f. 248, of which il^.

edule is eaten, and M. nodiflorum is said to be an ingredient in

the preparation of Maroquin leather. A most extensive genus,

remarkable for the beauty of its flowers, expanding in the full

blaze of day, and for the structure of some of the seed-vessels (see

p. 136 and y. 178). Sesuvium. Tetragonia ; T. expansa is culti-

vated and eaten under the name of New Zealand Spinach. Ni-

traria : this constitutes an Order with Professor Lindley : and

Reaumuria, referred hither by De Candolle, is the type of Reau-

muriecB.

Ord. C. CACTE^. Juss. Indian-Fig Family,

Suppl. f 246.

Sepals numerousj usually indefinite and gradually passing

into petals, combined into a tube, the lower part or the whole

of which adheres to the ovary. Petals numerous, usually

indefinite, arising from the mouth of the calyx, sometimes

irregular, often more or less combined. Stamens numerous,

in many series, more or less cohering with the petals and

sepals filaments slender, frequently very long ; anthers ovate,

versatile. Ovary fleshy, 1-celled, with many ovules, arranged

upon parietal placentas: style filiform : stigmas many, clus-

tered. Fruit a fleshy berry, smooth or scaly or tuberculated,

umbilicated at the apex, 1-celled, many-seeded ; seeds enve-

loped in pulp, oval, or obovate, without albumen. Embryo
straight, curved or spiral, with a short thick radicle..

—

Succu-

lent shrubs, inhabiting arid soils in all the warmer parts of the

New World, of varied and very grotesque forms, globose or

columnar, jointed, angled or furrowed, rounded or compressed.

Leaves minute, very deciduous, accompanied by fascicles of
spines. Flowers sessile.

The fruit of many of the Order is esculent. Hedges are made
of the Opuntia groupe in warm countries : while others of the

same tribe support the Cochineal insect.—Ex. Mammillaria.
Mehcactus. Cereus. Opuntia. Rhipsalis.
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Ord. CI. GROSSULARIE^. DC. Currant Family,

Suppl.f. 245,

Tube of the calyx adnate with the ovary, its limb 4—5-

parted, regular, often coloured. Petals 5 or 4, inserted

into the mouth of the calyx, and alternating with its

lobes, equal. Stamens 4—5, inserted alternately with the

petals. Ovary l-celled, with 2 opposite, parietal placentas:

ovules numerous : style single, 2—3—4-cleft. Fruit baccate,

subglobose, crowned with the withered flower. Seeds many,

suspended among the pulp by filiform stalks. Testa gelatin-

ous, adhering firmly to the albumen, which is horny. Embryo
minute, excentrical, with the radicle next the hilum.

—

Shrubs of temperate climates, often spinous. Leaves alternate,

lohed, with a plaited vernation. Flowers greenish-white^yellow or

red, solitary or in racemes.

Ex. Ribes, Suppl.f. 245
;
including the Gooseberry and the

Currant.

Ord. CII. saxifragacece. Juss. Saxifrage Family,

Supplf. 243, 244.

Sepals 5, rarely 3—7, more or less cohering ; the tube

altogether, or in part, adnate with the ovary, or free; the

limb toothed or lobed, generally persistent. Petals usually

as many as there are sepals, inserted upon the tube of the

calyx, alternate with its lobes, rarely none. Stamens in-

serted on the calyx, equal in number with the petals, and

alternate with them, sometimes double and then half opposite

the petals, and half alternating with them : filaments subu-

late : anthers ovate, 2-celled. Ovary generally of 2 carpels,

rarely 3—5, united : styles equal in number with the ovaries,

distinct or combined, persistent : stigma capitate or clavate.

Fruit capsular, generally of 2 valves, rarely 3—5 : the mar-

gins of the valves sometimes introflexed so as to be more or

less 2-celled ; the valves opening internally, sometimes from

the base to the apex; sometimes from the apex to the, base

between the styles. Placentas occupying the introflexed

margins of the valves more or less completely. Seeds many,
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minute, nearly horizontal. Albumen fleshy. 'Embryo small :

radicle short, directed towards the hilutn : cotyledons short,

ovate.— Trees, shrubs or herbs, ofvaried appearance.

Tribe I. EscALLONiEyE. Escallonia Tribe Shrubs or trees.

Leaves alternate, simple, without stipules. Flowers with 5 (rarely

6) petals and stamens. Styles of the carpels 2, combined Ex.
Escallonia. Ilea.

Tribe II. Cunoniace^. Cunonia Tribe.—Shrubs or trees.

Leaves opposite. Stipules interpetiolary. Flowers with 4—

5

petals, 8—10 stamens, 2—3 styles, styles distinct or combined.
Fruit 2—3-celled.—Ex. Weinmannia. Cunonia. Ceratopetalum,

Suppl.f. 244.

Tribe III. Bauere^. Bauera Tribe.—Shrubs. Leaves oppo-
site, sessile, compound, without stipules. Flowers of 7—

9

petals and many stamens. Styles 2. Capsule 2-celled, opening
between the styles.—Ex. IBauera.

Tribe IV. HydrangevE. Hydrangea Tribe.—Shx-ubs. Leaves
opposite, simple, without stipules. Flowers corymbose, of 5
petals, 10 stamens, 2—5 styles; the outer, and frequently all,

often sterile, ample, dilated. Fruit capsular, rarely baccate,

2—5-celled Ex. Hydrangea.

Tribe V. SaxifragejE. Saxifrage Tribe.—Herbs. Leaves
without stipules, alternate, rarely opposite. Flowers racemose
or panicled, rarely solitary.—Ex. Saxifraga,* Suppl.f. 243.

Chrysosplenium.* Heuchera.

Ord. cm. UMBELLIFERCE. Juss. Umbelliferous

Family, Suppl.f 203—212.

Calyx adherent with the ovary ; its limb 5-toothed, teeth

minute, often obsolete. Petals 5, inserted upon the mouth

of the tube of the calyx, on the outside of a fleshy disk which

covers the ovary, often bifid or obcordate, with an inflexed

point ; sometimes very unequal, the outer ones (in the umbel)

the largest: aestivation somewhat imbricated. Stamens 5,

alternate with the petals, inserted along with them. Ovary

2-celled : ovules solitary, pendulous : styles 2, distinct

:

stigmas capitate. Fruit dry [cremocarpium, DC), consisting

of two carpels or achenia, (merecarpia, DC.) combined by

their inner faces, (the point of union called the commissural

DC), to a common, central, generally bipartite stalk or axis

{carpophorum, DC.)
; eventually separating, pendulous, va-
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riously shaped, each more or less distinctly marked with 5

longitudinal primary ridges {juga primaria), separated by

interstices {interstitia), in which are frequently secondary

ridges {Juga secundaria). Within the coat of the carpels ai*e

often longitudinal ducts or canals {vittce), replete with an oily

or resinous substance, and generally coloured. Seed solitary,

pendulous. Embryo minute, in the base of a horny albu-

men : radicle directed to the hilum.

—

Herbs, chiefly of the

temperate parts of the northern hemisphere. Stem often fistulose

andfurrowed. Leaves alternate, generally compound and em-

bracing the stem with their sheathing bases. Flowers umbellate,

usually involucrate.

A most extensive and exti'emely important Natural Order, in-

cluding many poisonous plants, these being chiefly such as grow in

watery places, and many esculent and aromatic ones often yielding

gum-resins, usually such as inhabit dry places. Ferula Assafcetida

yields the di-ug so called. Galbanum is from Bubon Galbanum.
The fruit of this Family is never injurious : those of Coriander,

Anise and Dill, being agreeable aromatics.

For an account of the characters of the divisions and sub-

divisions I must refer to De Candolle's Prodromus, and here

content myself with an Enumeration of the British Tribes and
Genera, with a brief mention ofsome useful species, whether natives

or otherwise.

Tribe I. HyDROCOTyLEjE. White-rot Tribe.—Ex. Hydroco-
tyle.*

Tribe II. Sanicule^. Sanicle Tribe.—Ex. Sanicula.* Acti-

notus* {Eriocalia, Sm.) Suppl.f. 205, 209. Astrantia, Suppl.

f. 206. Eryngium, Suppl.f. 2VZ.*

Tribe III. Ammine^. Ammi Tribe Ex. Cicuta ;* C.virosa

is the Water Hemlock, or Cowbane, a deadly poison. Apium ;*

A. graveolens is the Celery. Petroselbmm ;* P. sativum is the

Parsley. Trinia.* Helosciadium.* Sison,* Suppl. f. 211.

JEgopodium.* Carum ; C. Crarwi, the Carroway seed. i?«<?«2Mm;*

the Earth nut. Pimpinella.* Sium ;* the roots of S. Sisa-

rum aflFord the Skirret. Bupleurum.*

Tribe IV. SESELiNiE. Seseli Tribe.—Ex. (Enanthe.* ^thusa*
Fools' Parsley or lesser Hemlock : very unwholesome, if not

poisonous. Fceniculum;* Fennel. Seseli.* Ligusticum;* Lovage.*
Silaus.* Meum.* Crithmum ;* Samphire.

Tribe V. Angelice^. Angelica Tribe.—Ex. Angelica.*



342 DICOTYLEDONES CALYCIFLOR.E. [Aruliacece.

Tribe VI. Seline^e {Peucedanece, DC.) Selinum Tribe.

—

Peu-
cedanum* S^ippL f. 203. Pastinaca ;* the Parsnep. Herack-
um ;* //. guniiniferum yields Gum Ammoniac.

Tribe VII. Tordyline^. Hart-wort Tribe.—Ex. Tordy-
Huni.*

Tribe VIII. DAUciNEiE. Carrot Tribe.—Ex. Artedia, Suppl.

f. 204. Daucus,* the Carrot.

Tribe IX. Caucaline^. Bur-Parsley Tribe Ex. Caitcalis,*

Suppl. f. 208. Torilis.*

Tribe X, Scandicine^. Shepherd's-Needle Tribe.—Ex. Scan-
dix, Suppl. f. 210. Anthriscus.* Chcerophyllum.* Myrrhis.*

Tribe XI. Smyrne^e. Alexanders Tribe—Ex. Echinophora.*

Coniuni ;* C. maculatum is the true Hemlock.f Physosper-

mum.* Smyrnium.*

Tribe XII. Coriandre^. Coriander Tribe.—Ex. Coriandrum ;*

the Coriander.

Ord. civ. ARALIACE^. Juss. Aralia Tribe,

Suppl f. 202.

Tube of the calyx adnate with the ovary ; the limb^entire

or toothed. Petals 5— 10, alternate with the calycine teeth,

their aestivation valvate, rarely none [Adoxa], or pro-

bably converted into stamens. Stamens equal in number

with the petals, rarely double, inserted below the edge of a

large epigynous disk : anthers 2-celled, (peltate, Don.) Ova-

ry 2- or more-celled, each cell with one ovule; styles many,

simple, sometimes distinct and divergent, at other times com-

bined into one, rarely wanting : stigmas simple. Berry

2— 15-celled, crowned with the limb of the calyx, with as

f Professor Geigers of Heidelberg succeeJed in determining that the active

principle of Hemlock resides in an organic salt, which is volatile and similar to

a volatile oil. The peculiar qualities of this salt, whether considered individu-

ally, or when brought into combination with acids, its rapidly changeable char-

acter, and the brilliant play of colours while undergoing this change, render it

one of the most interesting of chemical productions. Its poison is of the dead-

liest description. The smallest quantity taken internally induces paralysis, and

one or two grains are sufficient to destroy the largest animtil

—

Athenceum, for

Feb. 1833, p. 93.
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many 1-seeded cells as there are styles. Seeds a ngled (erect,

Don) ; testa crustaceous. Embryo small, inverted : albumen

fleshy. Radicle superior.— Trees or shrubs, rarely herbs ; stems

sometimes climbing or rooting. Leaves alternate, without sti-

pules, simple or compound. Flowers umbellate or capitate, the

umbels or heads often racemed, or involucrate.

Ex. Adoxa.* Panax, Suppl.f. 202 ; P. quinquefolium alFords the

Ginseng. Aralia,

Ord. CV. HAMAMELIDEJ3. Br. Witch-Hazel

Family.

Tube of the calyx more or less adherent with the ovary,

4-lobed or repando-dentate. Petals 4, linear, elongated,

inserted upon the calyx and alternate with its lobes, with a

valvate and involute aestivation, rarely none. Stamens

double the number of petals and inserted along with them;

some alternate with the petals and fertile, some opposite to

the petals and sterile : filaments short : anthers inserted by

their base, 2-celled, dehiscence various. Ovary adnate with

its base, 2-celled; ovules pendulous: styles 2 (rarely S).

Capsule adnate with the persistent base of the calyx, 2-cell-

ed, 2-valved, the valves bifid at the apex. Seed pendulous.

Albumen horny. Embryo straight : radicle superior : coty-

ledons foliaceous, plane or somewhat involute at the margin.
—Shrubs of N. America or the north of China and Japan, with

alternate, petiolated, entire or sinuato-dentate, bistiptded leaves.

Flowers axillary, subsessile, fasciculated, often bracteated, some-

times polygamous.

Ex. Hamamelis. Fothergilla.

Ord. CVI. CORNEiE. DC. Cornel Family.

Tube of the calyx adnate with the ovary ; limb 4-lobed.

Petals 4, oblong, broad at the base, inserted upon the top

of the calycine tube, regular, with a valvate aestivation.

Stamens 4, inserted along with the petals, and alternate with

them : anthers ovato-oblong, 2-celled ; style filiform : stigma

simple. Drupe baccate, crowned with the limb of the calyx,
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with a 2-celled nucleus. Seed pendulous and solitary in

the cells. Albumen fleshy. Embryo with a superior radicle,

shorter than the 2 oblong cotyledons.— Trees or shrubs,

rarely herbs. Leaves {one species excepted) opposite, entire or

toothed. Flowers capitate, umbellate or corymbose, naked or

involucrate, rarely dioecioiis.

Ex, Cornus.* The bark of C.florida and C. sericea is tonic.

B. MoNOPETALa;. Petals combined or corolla monopetalous.

Ord. CVII. LORANTHACEiE. Juss. Loranthus

Family.

Flower^ perfect or separated. Tube of the calyx adnate

with the ovary, and with two little bracteas at the base,

the limb short, entire or lobed. Petals 4—8, free, or

more or less combined, with a valvate aestivation. Stamens

as many as there are petals, opposite to them ; the filaments

more or less adnate with the corolla, or wanting ; anthers

versatile at the apex of the filaments, or erect, or, in the

absence of the filament, adnate with the lobes of the corolla.

Ovary ovate or turbinate, adnate with the calyx
; style fili-

form or none
;

stigma capitate. Berry umbilicated or

crowned with the limb of the calyx, 1-celled, 1-seeded

:

testa membranaceous. Albumen fleshy. Embryo with the

radicle superior, thickened at the extremity ; or truncate.

—

Shrubs, mostly tropical and parasitical. Leaves generally op-

posite, more or less fleshy, entire, sometimes wanting.

Ex. Viscum,* the Misseltoe, whose bark is astringent and
berries viscid. Loranthus.

Ord. evil I. CAPRIFOLIACE^. Juss. Honeysuckle

Family, Suppl.f. 200, 201.

Tube of the calyx adnate with the ovary, the limb 3-lobed.

Corolla of one petal, inserted upon the calyx, the limb

more or less lobed, sometimes irregular. Stamens inserted

upon the calyx, adnate with the base of the corolla, alternate

with its lobes, equal in number with them (one sometimes

abortive), exserted or included : filaments subulate : anthers

ovate, 2-celled ; style exserted or wanting. Stigmas 1 or 3,
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distinct or collected into ahead. Berry crowned with the limb

of the calyx, generally dry, or fleshy, 1- or more-celled. Seeds

solitary, 2 or many in each cell, sometimes several abortive,

pendulous; testa crustaceous. Albumen fleshy. Embryo
in the centre of the albumen ; radicle superior

;
cotyledons

ovato-oblong.

—

Shrubs, rarely trees, chiefly of the northern

or temperate parts of the northern hemisphere. Leaves oppo-

site, without stipules, or usually so, simple or pinnated. Flowers

terminal and corymbose or axillary.

The bark of several is astringent. The flowers of the Elder are

a Well known domestic medicine. Triosteum perfoliatum is a

mild cathartic.

Tribe I. Sambuce^. Elder Tribe.—Ex. Sambucus.* Viburnum,*

Suppl.f. 201.

Trjbe II. LonicerjE. Honeysuckle Tribe.—Ex. Triosteum. Loni-

cera.* Linncea,* Suppl.f. 200.

Ord. CIX. RUBIACE^. Juss. Madder Family,

Supplf. 196—1994

Tube of the calyx adherent with the ovary, the limb

truncated or lobed, generally regular, formed of as many
sepals as petals, rarely with accessary teeth. Corolla of one

piece, inserted on the top of the tube of the calyx, 4—5-

rarely 3—8-lobed, with a twisted or valvate aestivation.

Stamens equal in number to the lobes of the corolla, alternate

with them, and more or less adnate with the tube : anthers

oval, 2-celled, opening internally. Ovary 2- or many- rarely

1-celled, crowned with a fleshy cup, from which arises the

single style : stigmas often 2, rarely many, distinct or more
or less cohering. Fruit baccate, capsular or drupaceous, 2-

or many-celled, the cells 1—2- or many-seeded. Seeds in

the 1-seeded cells fixed to the base or apex ; in the poly-

spermous ones to a central placenta and generally horizontally.

Albumen copious, horny or fleshy. Embryo straight or

slightly curved, in the middle of the albumen : radicle turned

to the hilum : cotyledons foliaceous.— Trees, shrubs or herbs

with rounded or tetragonal branches. Leaves simple, bordered

with a nerve, and thence entire, opposite, with tioo stipules, more
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or less combined or cut, sometimesfoliaceous and then the leaves

are verticillate.

A vast and important Natural Order, with roots, as in Rubia,

(the Madder) endowed with dyeing properties, often, as in Ipeca-

cuanha, acrid, emetic, purgative and diuretic. Sometimes the

barks, as in the Cinchonas, are astringent, slightly aromatic, and

powerful febrifuges : at other times, the horny albumen abounds in

an agreeable aroma, as the ColFee.

Tribe I. Cinchonace^. Cinchona Tribe.—Ex. Nauclea ; the

powerfully astringent extract called Gambeer is afforded by the

leaves of N. Gambeer. Cincliona; the Peruvian bark, Suppl.

f. 197.

Tribe II. Gardeniace^. Gardenia Tribe.—Ex. Sarcocephalus,

an esculent fruit of Sierra Leone. Gardenia.

Tribe III. Hedyotide^. Hedyotis Tribe.—Ex. Condaminea;
a febrifuge ; as is Rondeletia. Hedyotis. Oldenlandia.

Tribe IV. Isertie^. Isertia Tribe.—Ex. Isertia.

Tribe V. Hamelie^. Hamelia Tribe.—Ex. Hamelia, Suppl.

f. 199.

Tribe VI. CoRDiEREiE. Cordiera Tribe— Ex. Cordiera.

Tribe VII, Guettardiace^. Guettarda Tribe.—Ex. Morinda.^
Guettarda. Antirrhcea.

Tribe VIII. P^derieje. Paederia Tribe.—Ex. Pcederia.

Tribe IX. Coffeace^. Coffee Tribe.—Ex. Chiococca ; C.

racemosa is a powerful febrifuge. Ixora ; a favourite Genus of

the Hindoos, on account of the beauty of its flowers. Coffea ;

C. Arabica affords the true Coffee, Suppl, f. 198. Psychotria,

some of which are emetics. Cephaelis; the roots of C. Ipeca-

cuanha are the true Brazilian Ipecacuanha.

Tribe X. Spermacoce^. Spermacoce Tribe Ex. Spermacoce.

Richardsonia, of which the species are emetics.

Tribe XI. AnthospermEjE. Anthospermum Tribe.—Ex. An-
thospermum.

Tribe XII. Stellate. Madder Tribe (a distinct Family
according to some authors, and the only tribe of which we have
any Genera in Britain). Sherardia,* Suppl. f. 196. Asperida.*
Rubia;* Madder.* Galium.*

Tribe XIII. Opercularie^. Opercularia Tribe.—Ex. Oper-

cularia.
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Ord. ex. VALEIlIANEiE. DC. Valerian Family.

Tube of the calyx adnate with the ovary; limb toothed

or partite, or at first involute, and afterwards expanding into

a feathery pappus. Corolla tubular, funnel-shaped, often

5-lobed, rarely 3—4-lobed, the lobes obtuse, the tube equal

or gibbous, or spurred at the base. Stamens 1—5, inserted

into the tube of the corolla, alternate with its lobes when of

the same number: anthers ovate, 2-celled. Style filiform

;

stismas 2—3, distinct or combined. Fruit membranaceous

or bony, indehiscent, crowned with the more or less persistent

limb of the calyx, 3-celled, with 2 cells empty ; or only 1.

Seed solitary, pendulous, without albumen. Embryo straight:

radicle superior; cotyledons flat.

—

Annual or perennial herbs,

chiefly of temperate climates, rarely siiffrutescent. Leaves oppo-

site, without stipules, entire or pinnated.

The thick perennial roots are odorous, tonic and bitter, and used

as vermifuges : the slender annual ones scentless.

—

ISi^.Nardostachys;

N. Jatamansi is the Spikenard of the ancients. Fedia F.

olitoria is cultivated as a salad. Centra7ithm* ( Valeriana riibra

and its allies). Valeriana.*

Ord. CXI. DIPSACE^. Juss. Teasel Family,

Suppl.f. 5—7.

Tube of the calyx adnate with the ovary : the limb vari-

ous, short or elongated, entire, toothed, or often ending in

hairy or feathery and pappus-like bristles. Corolla of one

petal, inserted at the mouth of the tube of the calyx, rarely

ringent, often somewhat unequal, 4—5-cleft. Stamens 4,

inserted into the tube of the corolla, alternate with its lobes,

almost always distinct: anthers 2-celled. Style filiform: stig-

ma simple, longitudinal or capitate. Fruit indehiscent, mem-
branaceous, or somewhat bony, crowned with the limb of the

calyx, often covered by an involucellum or outer calyx, 1-

celled, 1-seeded. Seed pendulous. Albumen fleshy. Embryo
straight: radicle superior.

—

Herbs or shrubs, abounding in the

south of Europe and north of Africa. Leaves opposite, rarely

verticillate, varying in shape, even on the same individual.

Flowers densely capitate, and surrounded by a many-leaved

involucre.
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Ex. Morina. Dipsacus.* D. Fullonum is the Fuller's Teasel.
Scabiosa* Suppl.f. 5—7. Knautia.*

Ord. CXII. CALYCERE^. Br. Calycera Family.

Tube of the calyx adnate with the ovai-y ; limb of 5 un-

equal segments. Corolla regular, funnel-shaped, with a long

slender tube and 5 segments, each of which has 3 principal

veins; there are glandular spaces below the stamens, alternate

with them. Stamens 6, monadelphous : anthers combined by

their lower half into a cylinder. Ovary 1-celled: ovule solitary,

pendulous : style simple, glabrous : stigma capitate. Fruit an

indehiscent pericarp, crowned by the rigid, spiny segments

of the calyx. Seed solitary, pendulous, sessile. Embryo in

the axis of a fleshy albumen: radicle superior.

—

Herbaceous

South American plants. Leaves alternate, without stipules.

Flowers collected in heads, which are either terminal or opposite

the leaves, surrounded by an involucre. Florets sessile, perfect

or neuter.

Distinguished from Composites by the pendulous seeds and supe-

rior radicle, and the presence of albumen ; from Dipsacece, by the

monadelphous filaments and partly distinct anthers.—Ex. JBoopis.

Calycera.

Ord. CXIII. COMPOSITES. Adans. Composite

Family, Suppl.f. 57—69.

Tube of the calyx adnate with the ovary ; the limb entire

or toothed or resembling scales, or mostly expanded into a

simple or feathery pappus, sometimes wanting. Corolla regu-

lar and funnel-shaped, or irregular and ligulate, sometimes

2-lipped, generally 4—5-toothed. Stamens 4 or 5, alternate

with the teeth of the corolla : anthers cohering in a cylinder.

Ovary 1, 1-celled, with a single erect ovule; style 1 : stig-

mas simple or bifid. Fruit an achenium, crowned with the

limb of the calyx or pappus. Seed erect, without albumen.

Embryo straight : radicle directed to the hilum.

—

Herbaceous

plants or shrubs, rarely trees, ofeverypart ofthe world. Flowers

(^calledfloscidi, or florets) capitate, inserted into a broad recep-

tacle, and surrounded by an involucre. Bracteas often among

theflowers.
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This vast and important Order has been recently much illustrated

by Cassini, and more especially by Lessing-. But I shall confine

myself to the 3 great natural groupes of Jussieu.

Tribe I. Cynarocephal^. Artichoke Tribe, Suppl. f. 61

—

65.—Florets ail tubular : receptacle hairy or pitted. Style swol-

len and hairy below the stigma. The plants are generally in-

tensely bitter and tonic Ex. Carthamus, which alFords a deep

yellow dye. Cynara, the Artichoke and Cardoon Arctium,* a

sudorific and diaphoretic. Serratttla.* Saussurea,* Carduus ;*

Suppl. f. 61—64). Cnicus.* Onopordum.* Carlina.* Centaurea,*

Suppl, f. 65.

Tribe II. CiCHORACEiE. Succory Tribe, Suppl. f. bl—60'

Florets ail ligulate, yielding a milky juice, which is bitter and
narcotic, often dissipated or modified by culture.—Ex. Tragopo-

gon,* or Salsafy ; and Scorzonera, whose roots are blanched and
eaten. Helminthia,* Suppl.f. 57—60. Picris.* Sonchus.* Lac-

: tuca ;* the Lettuce, affords a kind of opium. Prenanthes.* Leori-

todon.* Apargia.* Thrincia.* Hieracium.* Crepis.* Borkhausia.*

Hypocharis.* Lapsana.* Cichorium,* the Succory, and Endive.

Tribe III. CorymbipeRjE. Corymbiferous Tribe, Suppl. f.
66—69.—Florets generally of 2 kinds in each head ; those of

the centre tubular, those of the circumference ligulate. These
plants are usually aromatic and stimulant, containing bitter

principle and essential oil : many possess powerful febrifugal

qualities : others are anthelmintics and emmenagogues. The
tuberous roots of Helianthus tuberosus are the Jerusalem Arti-

choke.—Ex. Tanacetwn;* the Tansy. Artemisia;* Wormwood;
A. Chinensis affords the Moxa of China. Gnaphalium.* Conyza.*

Erigeron.* Tussilago.* Petasites.* Senecio.* Aster* and Soli-

dago ;* of which the species abound so much in N. America.

Inula;* T. Helenium, is the Helecumpane. Limbarda.* Puli-

caria,* Suppl. f. 66—69. Cineraria.* Doronicum.* Bellis.*

Chrysanthemum.* Pyrethrum.* Matricaria.* Anthemis ;* A.

nobilis is the true Chamomile. Achillcea.* Bidens.* Eupatorium ;*

the N. American E. perfoliatum, and probably other allied spe-

cies, is a powerful tonic, stomachic and febrifuge, Chrysocoma.*

Diotis.*

Ord. CXIV. BRUNONIACE^. Lindl. (Gooden-

oviae Sect. III. Br.) Brunonia Family.

Calyx free, in 5 divisions, with 4 bracteas at the base.

Corolla monadelphous, nearly regular, 5-parted, marcescent.

Stamens definite, hypogynous, alternate with the segments

of the corolla : anthers collateral, slightly cohering. Ovary
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1-celled, with a single erect ovule: style single: stigma en-

closed in a 2-valved cup. Fruit a membranous utricle, en-

closed within the indurated tube of the calyx. Seed solitary,

erect, without albumen. Embryo wdth plano-convex, fleshy

cotyledons, and a minute inferior radicle.

—

Herbaceous Aus-

tralian plants, stemless and with simple hairs, destitute ofglands.

Leaves radical, entire, without stipules. Flowers blue, collected

into heads, and surrounded by enlarged bracteas.

Ex. Brunonia.

Ord. CXV. GOODENOVIE^. Br. Goodenia Family,

Supplf. 194.

Tube of the calyx adnate or half-adnate, rarely free

;

the limb 5-cleft, or 5—3-partite, sometimes entire or obso-

lete, generally equal, persistent. Corolla monopetalous,

more or less irregular, deciduous or marcescent ; the tube

cleft behind, sometimes cut into 5 deep pieces, whilst the

calyx is nearly free ; the limb 5-parted, 2- or 1-lipped

;

the disk of the segments lanceolate, plane ; the sides or wings

of a thinner texture, elevated, with an induplicate aestivation,

rarely obsolete, or wanting. Stamens 5, free, alternate with

the segments of the corolla ; filaments distinct ; anthers dis-

tinct or cohering, linear, vertical, fixed by the base, undi-

vided, 2-celled, the cells opening longitudinally
;

pollen

simple or compound. Ovary 2- or 1- (rarely 4-) celled,

with indefinite or definite erect ovules ; sometimes with a

gland between the two anterior filaments; style 1, simple

(rarely divided) : stigma fleshy, obtuse, undivided or 2-lobed,

surrounded bya somewhat membranaceous, cup-shaped, entire

or 2-Iobed indiisium. Pericarp, when the seeds are indefinite, a

2- rarely 4-celled capsule, or in consequence of the abbreviated

dissepiment almost 1-celled : dissepiment generally parallel

to the valves, the axis bearing the seeds;—when the seeds are

definite (I in each cell), a drupe or nut, bearing the seed at

the base of the cell. Seed with a thickish or bony testa.

Albumen fleshy, rarely wanting. • Embryo ei-ect : cotyle-

dons often foliaceous.

—

Australian herbs or shrubs, pnbes-

re?)t or glandular, not milky. I,eaves scattered, without sti-
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pules, simple, smnetimes lobed and toothed. Inflorescence vari-

ous, terminal or axillary. Flowers distinct, rarely aggregate,

yellow, blue, or purplish, seldom inclining to red.

Ex. Goodenia. Velleia. Sccevola, Suppl.f. 194. Dampiera.

Ord. CXVI. STYLIDIEiE. Br. Stylidium Family,

Supplf. 73—76.

Tube of the calyx adnate with the ovary ; limb 2—6-par-

tite, 2-lipped or regular, persistent. Corolla monopetalous,

with the limb 5—6-cleft, irregular, rarely equal, with an

imbricated estivation, at length deciduous. Stamens 2 ; fila-

ments cohering with the style into a column ; anthers didy-

mous, sometimes simple, incumbent upon the stigma. Ovary

2-celled or partially 1-celled, many-seeded, often crowned

tvith an anterior gland, or 2 opposite ones : style 1 : stigma

undivided or bifid. Capsule 2-valved, 2-celled, with the dis-

sepiment parallel, sometimes abbreviated, or at length, by its

separation from the inflexed margins of the valves, almost

1-celled. Seeds fixed to the axis of the dissepiment, erect,

small, sometimes pedicellate. Albumen fleshy and somewhat

oily. Embryo minute, included.

—

Herbaceous (or suffrutescent)

plants, caulescent or stemless, not milky : hairs, ifpresent, simple,

glandular or acute. Leaves scattered, sometimes verticillate,

entire, with the margins naked or ciliated : those of the root in

the stemless species crowded. Flowers spiked, racemose, corym-

bose or solitary, terminal, rarely axillary : pedicels often with

bracteas.

Ex. Stylidium, Suppl. f. 73—76 ; a genus remarkable for the
highly irritable nature of the column. Levenhookia.

Ord. CXVI I. CAMPANULACE^. Juss. Bell-flower

Family, Suppl.f. 193, 195.

Tube of the calyx adnate with the ovary ; its limb 4—8-

generally 5-cleft, equal, persistent. Corolla monopetalous,

deciduous or marcescent, regular or irregular, 5- sometimes
4—6—8-cleft, rarely of 3 petals with broad connivent claws.

Stamens inserted upon a disk which is adnate with the ovary
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(base of the corolla?), sometimes upon the corolla, equal in

number with the segments of the corolla, and alternate with

them ; anthers fixed to the base, 2-celled, cells apposite,

opening longitudinally, distinct or cohering. Ovary 2- or many-

celled, many-seeded. Style 1 ; stigma 1, or generally as

many as there are cells of the ovary, naked or covered by an

indusium. Capsule wholly adnate with the tube of the calyx,

and opening below the limb with lateral pores, or half-ad-

nate and valvate at the extremity, the valves bearing the

placentas. Seeds numerous, small, with a fleshy albumen.

Embryo straight, as long as the albumen.

—

Herbs, sometimes

shrubs, mostly of temperate climates, generally milky. Leaves

alternate, rarely opposite, with stipules, simple, sometimes much

lobed. Flowers various, distinct, sometimes capitate and invo-

lucrate.

The milky juice is acrid, but the roots of some species of the first

tribe are eaten under the name of Ramps and Rampions.

Tribe I. Campanule^. Bell-flower Tribe.—Corolla monopeta-
lous, regular. Anthers distinct.—Ex. Campanula,* Suppl.f. 193.

Phyteuma* Jasione.*

Tribe II. LoBELiEiE. Lobelia Tribe.—Corolla irregular ; (some-

times of 3 petals.) Anthers often connate.—Ex. Lobelia,*

Suppl.f. 195 ; L. longiflora of the West Indies, and L. Tupa of

Chili, are highly poisonous.

Ord. CXVIII. GESNERIE^. Rich. Gesneria Family.

Tube of the calyx half-adnate with the ovary ; the limb

with 5 divisions, and a valvate aestivation. Corolla monope-

talous, irregular, tubular, with 5 unequal lobes, sometimes 2-

lipped. Stamens 4, (rarely 2,) didynamous, sometimes the

rudiment of a fifth is present : anthers 2-celled, cohering, with

a thick tumid connectivum. Ovary 1-celled, with 2 fleshy, 2-

lobed, parietal, polyspermous placentas, surrounded at its

base by glands, which alternate with the stamens : style sim-

ple : stigma capitate, concave. Fruit capsular or succulent,

free above, 1-celled, 2-valved, opening between the placen-

tas. Seeds numerous, minute. Testa thin. Embryo erect,

in the axis of a fleshy albumen : radicle pointing to the hilum.

— Herbaceous or somewhat shrubby plants, natives of the West
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Indies and South America. Leaves opposite, without stipules.

Flowers showy.

Nearly allied, in many respects, to Scrophularinece and Oro-
bancheoB.—Ex. Gesnera. Gloxinia.

Ord. CXIX. VACCINIEiE. DC. Billberry Family,

Suppl.f. 192.

Tube of the calyx adnate with the ovary, the limb entire

or 4—5— 6-lobed. Corolla monopetalous, 4—6-lobed, in-

serted along with the stamens, (which are twice as many
as there are lobes of the corolla,) upon an epigynous

disk or torus : anthers 2-celled, with 2 horns. Ovary 1

:

style 1 : stigma 1. Fruit a berry, crowned with the persis-

tent limb of the calyx, 4—5-celled ; cells few-seeded. Em-
bryo straight, in the axis of a fleshy albumen : cotyledons

very short : radicle long, inferior.

—

Small shrubs, chiefly in-

habiting mountains or high northern latitudes, with deciduous or

evergreen leaves. Theproperties are slightly tonic and astringent;

the fruit esculent.

Ex. Vaccinium, Suppl. f. 192, aflFords the Cranberry, the

Billberry, and Whortleberry.

Subclass III. Corolliflor^. Calyx free (not adnate

with the ovary), formed of sepals more or less combined.

Petals united, so as to form an hypogynous monopetalous

corolla, which bears the stamens. Ovary free.

Ord. CXX. ERICEJE. Juss. Heath Family,

Suppl.f. 190, 191.

Calyx persistent, free, 3—4- often 5-partite. Corolla

inserted into the base of the calyx (almost hypogynous), 4—5-

cleft, marcescent. Stamens definite, equal and alternate

with the segments of the corolla, or twice as many, dis-

tinct, inserted at the base of the calyx or of the corolla.

Anthers 2-celled, the cells hard and dry, usually opening by

pores, and furnished with appendages. Ovary 1, free, sur-

rounded at the base by a disk or by scales : style 1 : stigma

1. Fruit many-celled, baccate, or frequently capsular, many-
2 A
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seeded, many-valved; dehiscence various. Seeds minute,

attached to central placentas : testa firmly adhering to the

nucleus. Embryo straight in the axis of a fleshy albumen
;

radicle next the hilum.

—

Shrubs or undershrubs, chiefly extra-

tropical, almost unknown in Austi'alia ; with evergreen, rigid,

entire, alternate, whorled or opposite leaves, without stipules.

Many are astringent and diuretic ; Rhododendron and Kalmia
are poisonous.

—

lUx. Erica ; Suppl. /. 19], of which two kinds,

with Calluna, form a considerable portion of the vegetation in

large districts of England and Scotland, and of which above

300 species are found at the Cape of Good Hope; Calluna.*

Menziesia.* Azalea.* Ledum.* Rhododendron, Suppl. f. 190.

Andromeda.* Arbutus.*

Ord. CXXI. MONOTROPE^. Nutt. Monotropa

Family. (Pyrolace^, Lindl.)

Calyx 5-leaved, persistent, free. Corolla monopetalous,

Lypogynous, regular, deciduous, 4- or 5-toothed, with an im-

bricated aestivation. Stamens hypogynous, twice as numer-

cps as the divisions of the corolla : anthers 2-celled, opening

by fissures or pores, with or without appendages. Ovary

superior, 4—5-celled, many-seeded, with an hypogynous disk :

style 1, straight or declinate : stigma simple. Fruit capsular,

4—5-celled, dehiscent, with central placentas. Seeds inde-

finite, very minute: testa large, loose and reticulated. Albumen

fleshy. Embryo at one extremity of the albumen.

—

Herba-

ceous, rarely fridescent plants, of the temperate or colder parts

ofthe northern hemisphere. Leaves simple, often wanting.

In many respects allied to EricecB, but diflfering in habit and in

the testa of the seeds.—Ex. Pyrola.* Chimaphila ; C. umhellala

is a powerful diuretic. Monotropa.*

Ord. CXXII. EPACRIDEiE. Br. Epacris Family,

Suppl. f. 8, 9.

Calyx 5- (rarely 4-) partite, often coloured, persistent. Co-

I'oUa hypogynous, monopetalous (the tube sometimes 5-par-

tite); the limb 5- (rarely 4-) cleft, equal, sometimes opening

transversely by the cohesion of the segments, its aestivation
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valvate or imbricated, deciduous or marcescent. Stamens as

many as there are segments to the corolla (rarely fewer), and

alternate with them ; filaments Inserted on the petals, or hypc-

gynous ; anthers simple, with a single polliniferous receptacle,

forming a complete partition, rarely having a border ;
pollen

globose, slightly angled, or formed of 3 globules. Ovary ses-

sile, generally with 5 sometimes connate glands at the base,

many- (rarely 1-) celled, with solitary or indefinite seeds

:

style 1; stigma 1, sometimes toothed. Pericarp drupaceous,

baccate, or capsular. Seeds without albumen. Embryo cy-

lindrical, straight in the axis, more than half the length of

the albumen.

—

Shrubs or small trees of Australia [where they

hold the place of the Heaths), with hairs, when present, simple.

Leaves alternate, rarely opposite, entire, seldom serrated, often

petioled, their bases sometimes dilated, imbricated, cucullate and

somewhat sheathing. Flowers spicate or racemose, terminal, or

solitary and axillary, white, purple, or rarely blue ; the calyx

and pedicels with 2 or many bracteas, generally of the same tex-

ture with the calyx.

This and the 2 pi-eceding Orders are placed, by many Botanists,

with the Cahjciflorce, but the insertion of the stamens and corolla

seems to be truly hypogynous. By some it is united to Ericece, from
which it diflFers chiefly in the 1-celled anthers, without appendages.
The fruit of Lissanthe sapida is one of the few edible fruits of New
Holland. Dr. Brown, who constituted the Order, divides it into

two sections.

Sect. I. Cells of the ovary i-seeded. Pericarp indehiscent, rarely

capsular.—Ex. Styphelia. Lissanthe. Leucopogon.

Sect. II. Cells of the ovary many-seeded. Pericarp capsular.

—

Ex. Epacris, Suppl.f. 8, 9. Sprengelia.

Ord. CXXIII. ? STYRACE^. Rich. Storax Family.

Tube of the calyx adnate with the ovary, or more or less

free, the limb with 5 divisions. Corolla hypogynous or

perigynous, monopetalous, the number of its divisions fre-

quently different from that of the calyx, with an imbricated

aestivation. Stamens definite or indefinite, arising from the

tube of the corolla, unequal, more or less cohering : anthers

innate, 2-celled, bursting internally. Ovary with 1—5 cells;
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oVules definite, erect or suspended: style simple: stigma

somewhat capitate. Fruit drupaceous, crowned by the limb

of the calyx, or enclosed in the free tube of it, with usually

only 1 seed. Embryo in the midst of the albumen : radicle

long, directed to the hilum : cotyledons flat, foliaceous.

—

Exotic trees or shrubs. Leaves alternate, without stipules, often

turning yellow in drying. Flowers axillary, solitary or clus-

tered, with scale-like hracteas.

I have followed Professor Lindley in retaining Halesia in this

Order, from which Mr. Don has removed it. Others, again,

separate the StyracecB from Symphcea. As it stands now, the

Family helongs as much to the CalyciflorcB as to the CorolliflorcB.—
Ex. Styrax ; of which S. officinale affords Gum Storax, and S.

Benzoin, Gum Benzoin. Halesia, Symplocos.

Ord. CXXIV. BELVISIE^. Br. Belvisia Family.

Calyx of one piece ; the limb divided, persistent. Corolla

monopetalous, plaited, (many-lobed or undivided, simple or

double,) deciduous. Stamens either definite or indefinite,

inserted at the base of the corolla. Ovary adnate with the

tube of the calyx : style 1 : stigma lobed or angled. Peri-

carp baccate, many-seeded.— South African, and Brazilian {?)

shrubs, with alternate, entire leaves, without stipules. Flowers

axillary or lateral, solitary.

Ex. Belvisia. Asteranthos ; placed with StyracecE by M. Des-
fontaines.

Ord. CXXV. EBENACE^. Vent. Ebony Family,

Suppl.f. 189.

Flowers separated, seldom perfect. Calyx in 3—6 divi-

sions, nearly equal, persistent. Corolla monopetalous, hypo-

gynous, regular, deciduous, somewhat coriaceous, usually

pubescent externally, and glabrous internally ; its limb with

3—6 divisions, with an imbricated aestivation. Stamens

definite, either arising from the corolla, or hypogynous,

twice as many as the segments of the corolla, sometimes 4

times as many, or the same number, and then alternate with

them: filaments simple in the perfect flowers, generally
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double in the separated ones, both the divisions bearing

anthers, but the inner are generally smaller : anthei's attach-

ed by their bases, lanceolate, 2-celled, opening longitudinally,

sometimes bearded : pollen globular, smooth. Ovary sessile,

without any disk, with several cells, the cells each having

1—2 ovules, pendulous from their apex ; style divided, sel-

dom simple; stigmas bifid or simple. Fruit fleshy, round or

oval, often by imperfection few-seeded, its pericarp some-

times opening in a regular manner. Seed with a membra-

nous testa, of the same figure as the albumen, which is carti-

laginous and white : embryo in the axis, or but little out of it,

straight, white, generally more than half as long as the albu-

men : cotyledons foliaceous : radicle directed towards the hi-

lum.

—

Chiefly tropical trees or shrubs, not milky, with a heavy

wood. Leaves alternate, without stipules, ohsoletely articulated

with the stem, quite entire, coriaceous. Inflorescence axillary.

Peduncles solitary, those of the barrenflowers divided, those of
thefertile i-flowered, with minute bracteas.

Ex. Diospyros, Suppl.f. 189; D. Ebemis is the Ebony. Maba.
Ferreola.

Ord. CXXVI. SAPOTE^. Juss. Sappodilla Family,

Suppl.f. 187„

Flowers perfect. Calyx divided, regular, persistent. Co-
rolla monopetalous, hypogynous, regular, its divisions equal

in number to those of the calyx, rarely double or triple, de-

ciduous. Stamens inserted on the corolla, definite, distinct

;

fertile ones equal in number to the segments of the calyx,

and opposite those segments of the corolla which alternate

with the latter, rarely more, with anthers generally turn-

ed outwards; sterile ones as many, alternating with the

fertile ones, sometimes none. Ovary 1, many-celled, the

cells 1-seeded: ovules erect: style 1; stigma undivided or

lobed. Fruit a many- or 1-celled berry; cells 1-seeded;

seeds nut-like, sometimes cohering into a many-celled puta-

men. Testa bony, shining. Embryo erect, white, large, of-

ten included in a fleshy albumen : cotyledons foliaceous in

the albuniinose seeds, or fleshy in the exalbuminose ones.
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sometimes connate: radicle short, straight or sHghtly curved,

directed to the hilum.— Trees or shrubs of hot climates, gener-

ally milky. Leaves alternate, entire, coriaceous, without stipules.

Inflorescence axillary.

Ex, Achras ; A. mammosa is the Mamme Sapota : A. Sapota,

the Sappodilla, a favourite fruit of the West Indies; their bark
too is astringent- Chrysophyllum ; the Star-Apple. Bassia,

Suppl.f. 187. Mimusops.

Ord. CXXVII. ILICINE^. Brongn. Holly Family.

Sepals 4—6, with an imbricated aestivation. Corolla

monopetalous, hypogynous, 4—5-partite; eestivation imbri-

cated. Stamens inserted into the base of the corolla, alter-

nate with its lobes : filaments erect : anthei's adnate : disk

none. Ovary fleshy, distinct, somewhat truncate, with from

2—6 cells : ovules solitary, pendulous from a cup-shaped

stalk: stigma nearly sessile, lobed. Fruit fleshy, indehiscent,

with 2—6, 1-seeded nucules. Seed suspended. Albumen
large, fleshy. Embryo small, 2-lobed, lying near the hilum:

cotyledons minute: radicle superior.

—

Trees or shrubs. Leaves

alternate or opposite, coriaceous. Flowers small, axillary, soli-

tary orfascicled.

The bark and berries are astringent and tonic. Of the bark of

the common Holly, bird-lime is made. An infusion of the leaves

of Ilex Paraguensis is the Paraguay tea of South America, where
it is as universally drunk as Chinese tea is in our country.

—

Ex. Ilex. Prinos. BIyginda.

Ord. CXXVIII. MYRSINE^. Br. Myrsine Family,

Suppl.f. 188.

Flowers sometimes polygamous. Calyx 5—4-fid, persis-

tent. Corolla monopetalous, hypogynous, 5—4-fid, equal.

Stamens 5—4, inserted at the base of the corolla, and oppo-

site to its lobes : filaments distinct, or rarely connate, some-

times none, sometimes with sterile, petaloid, alternate ones

:

anthers fixed by their emarginate bases, with cells opening

longitudinally. Ovary 1, 1 -celled, with many peltate, ovules

immersed in little pits of the free, central placenta : style 1,

often short ; stigma lobed or entire, drupe or Berry generally
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1- sometimes 2—4-seeded. Seeds peltate, hollow at the

hilum : testa simple. Albumen fleshy. Embryo transverse,

often curved : cotyledons short: radicle inferior.

—

Trees or

shrubs, with alternate, undivided, coriaceous leaves, or suffrU'

tescent with opposite or terete leaves. Inflorescence various.

Flowers small, ivhite, generally marked with linear immersed

glands.

Ex. Myrsine, Suppl. f. 188. jEgicera. Ardisia. Embelia.

Oru. CXXIX. jasmines, Juss. Jasmine

Family, Suppl. f. 173.

Flowers perfect or rarely (in Fraxinus) polygamous.

Calyx of one piece, tubular below, the limb 4—5—8-lobed.

Corolla monopetalous, regular, 4—5—8-lobed or partite,

with a twisted or valvate aestivation, sometimes wanting.

Stamens 2, inserted upon the corolla : filaments inserted

upon the corolla, generally short ; anthers 2-celled, opening

longitudinally and internally. Ovary sessile, 2-celled, the

cells with 2 pendulous or erect ovules : style simple : stigma

2-lobed. Fruit dry and dehiscent or indehiscent, 1—2-celled,

the cells 1—2-seeded, sometimes fleshy. Seeds with a

thin and membranaceous, or a thick testa. Albumen white,

fleshy or somewhat horny, sometimes very thin. Radicle

cylindrical, directed to the hilum.

—

Trees or shrubs, with

generally opposite leaves. Flowers axillary or racemose, ter-

minal.

Tribe I. Jasmines. Jasmine Tribe Ovules erect; seed with

little orno albumen. ^Estivation of the corolla imbricated, its lobes

3 or more.—Chiefly tropical and Indian plants, with deliciously

fragrant flowers, which yield an oil highly esteemed as a per-

fume.—Ex. Jasminum. Nyctanthes. Bolivaria.

Tribe II. Oleine^e. Olive Tribe.—Ovules pendulous. Seed with

a copious albumen, ^Estivation of the corolla somewhat valvate.

—Natives chiefly of temperate climates. A valuable oil is extract-

ed from the pericarp of the Olea Europcea. Its bark, like that of

the Ash, is bitter and astringent, and employed as a febi-ifuge.

Manna is the concrete juice of an Ash, iheFraxinns rotimdifolia.

—Ex. Olea, Suppl. f. 173. Ligustrum.* Fraxinus.* Syringa,

the Lilac.
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Ord. CXXX. ASCLEPIADEiE. Br. Asclepias

P'amily, Svppl.f. 185.

Calyx of 5 divisions, persistent. Corolla monopetalous,

hypogynoiis, 5-lobed, regular, with an imbricated Eestivation,

rarely valvate, deciduous. Stamens 5, inserted at the base

of the corolla, alternating with the segments of the limb

:

filaments generally connate : anthers 2-celled, or, from the

nearly complete dissepiments, almost 4-celled. Pollen, on

the dehiscence of the anthers, united into as many masses as

there are cells, or occasionally cohering, either in pairs,

in fours, or singly to the 5 processes of the stigma. Ovaries

2: styles 2, closely approximate, often very short; stigma

common to both, dilated, pentagonal, with processes at the

angles. Follicles 2, one sometimes abortive. Placenta

attached to the suture, eventually separating. Seeds num-
erous, imbricated, pendulous, generally connate at the

hilum. Albumen thin. Embryo straight: cotyledons foli-

aceous: radicle superior: plumule inconspicuous.

—

Shrubs

or herbs^ abounding in the tropics, and in Southern Africa and

New Holland, rare in temperate climes, mostly milky and climb-

ing, differingfrom all known Dicotyledonous plants, according

toBrown, in the coalescing ofthepollen into definite masses, which

on the opening of the anthers are affixed to 5 glands of the

stigma : in this economy, however, there is an analogy with the

Orchidese. Leaves entire, opposite, sometimes alternate or ver-

ticillate, oftenfurnished with interpetiolary cilia in the room of

stipules. Flowers somewhat umbellate, fascicled or branched,

interpetiolary.

The milk of these plants is usually acrid and bitter, and many
are employed in medicine. Several species of Cynanchum are

emetic, and the roots of others are purgative. The Scammony
of Montpelier is prepared from the roots of Cynanchum Mons-
peliacum, that of Smyrna from Periploca Scammonis : yet the young
shoots of several kinds are eaten, and the milk of some species is

used as an aliment, especially Asclepias lactifera.— Ex. Asclepias.

Cynanchum. Stapelia ; a most singular and extensive Genus
of Southern Africa. Pergularia ; Suppl.f. 185.

Ord. CXXXI. APOCYNEtE. Br. Apocynum
Family, Suppl.f 185.

Calyx of 5 divisions, persistent. Corolla monopetalous,
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hypogynous, regular, 5-lobed, with an imbricated aestivation,

deciduous. Stamens 5, situated on the corolla, and alternate

with the segments of the limb: filaments distinct: anthers

2-celled, opening longitudinally; pollen granular, imme-

diately applied to the stigma. Ovaries 2 or 1, 2-celled,

genei'ally many-seeded : styles 2 or 1 : stigma 1. Pericarp

a follicle or capsule, drupe or berry, double or single. Seeds

generally without albumen. Embryo foliaceous. Plumule

inconspicuous.— Trees or shrubs, often milky. Leaves opposite,

sometimes verticillate, rarely scattered, entire, frequently with

interpetiolary cilia which are glandular. Inflorescence some-

what corymbose. Allied to Gentianeae and Rubiaceas.

An important Order, containing more acrid and more powerful

properties than the preceding, highly poisonous in some of the

individuals, especially the Tanghinia veneniflua of Madagas-
car (see Cart. Bot. Mag. t. 2968, and Bot. Miscell. v. 3. t. 1 10.)

whose seeds are employed in the famous ordeal of that coun-

try, for convicting criminals. Here belongs strychnia, afforded

by Strychnos Nux vomica : yet the bark of another species of

the same Genus, S.Pseudo-qiiina of Brazil, is esteemed equal to the

Cinchona in the cure of intermittent fevers. The root of Nerium
odorum is a poison ; yet the nearly allied TaberncBmontana ntilis,

(^Arn.) the Hya-hya of British Guiana, is the milk-tree of that

country, giving out a copious and nutritive fluid, like cream.

Urceola elastica and other plants of this Order afi"ord Caoutchouc.

Wrightia tinctoria yields a blue dye ; W. antidysenterica is a
tonic and febrifuge.—Ex, Vinca;* Svppl. f. 186; V. minor is

bitter and astringent, and was formerly an officinal plant. Nerium.
Apocynum. Cerhera. Gardneria. Strychnos ; which with some
authors forms a distinct Order, Strychniae.

Ord. CXXXII. GENTIANE^. Juss. Gentian Family,

Suppl.f. 182—184.

Calyx monophyllous, divided, persistent- Corolla monope-

talous, hypogynous, often regular, marcescent or deciduous

;

the limb divided, equal, the lobes agreeing in number with

the segments of the calyx, generally 5, sometimes 4—8, with

an imbricated aestivation. Stamens situated upon the co-

rolla, equal in number to the segments and alternating with

them, some rarely abortive. Ovary 1, 1—2-celled, many-
seeded. Style 1, or 2, more or less connate: stigmas 1—2.

Capsule, sometimes a berry, many-seeded, 1—2-celled, often
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2-valved with the margins of the valves introflexed, and in

the 1 -celled pericarps bearing the seeds, in the 2-celled ones

they are inserted upon a central placenta. Seeds small. Embryo
straight, in the axis of a soft, fleshy albumen : radicle directed

to the hilum.— Widely dispersed herbs, or rarely shrubs, gene-

rally glabrous, with opposite, entire, exstipulate leaves. Flowers

terminal or axillary.

The bitter and stomachic properties of this Order are highly

esteemed, and they are very universal.—Ex. Gentiana,* Suppl, f.
182; G. lutea is the bitter Gentian; G. Chirita, the famous
East Indian stomachic : a spirit is distilled from the former in Swit-

zerland, and called Gentian-wasser. Chlora.* Exacum,* Suppl.

f. 183. Erythraa.* Sivertia.* Chlora.* Menyanthes.* Villarsia,*

Suppl. f. 184. Spigelia, which Von Martius has removed to a dis-

tinct Order, Spigeliacece.

Ord. CXXXIII. LOGANIACE^. Br. Logania Family.

Calyx inferior, 5-parted. Corolla regular or irregular,

with convolute aestivation. Stamens situated on the corolla,

all placed on the same line, 5 or 1 : pollen with 3 bands.

Ovary free, 2-celled : style continuous : stigma simple. Fruit

either caplsular or 2-celled with placentas finally becoming-

loose, or drupaceous with 1—2-seeded stones. Seeds peltate,

with a finely reticulated integument, sometimes winged : al-

bumen fleshy or cartilaginous. Embryo with the radicle

turned towards the hilum.

—

Shrubs, herbaceous plants or trees,

of tropical India, Africa, and New Holland. Leaves oppo-

site, entire, usually with stipules which are combined in the

form of interpetiolary sheaths. Flowers 7'acemose, corymbose

or solitary.

Ex. Logania. GcBrtneria. Pagamaa.

Ord. CXXXIV. POTALIACE^. Mart. Potalia

Family.

Calyx inferior, with 4, 5 or 6 divisions. Corolla regular,

with 5— 10 divisions; aestivation twisted, convolute. Sta«

mens arising from the corolla, all upon the same line : pol-

len simple, elliptical. Ovary superior: style continuous:

stigma simple. Fruit succulent, with from 2—4 cells and
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central placentas. Seeds numerous, peltate: testa double.

Embryo supposed by Von Martius to have its radicle turned

away from the hilum, lying in a cartilaginous albumen.

—

Tropical trees or shrubs, quite glabrous. Leaves opposite,

entire, united by interpetiolary, sheathing stipules. Flowers ter-

minal, bracteated, in panicles or corymbs.

Ex. Potalia. Fagrcea.

Ord. CXXXV. BIGNONIACEtE. Br. Trumpet-flower

Family, Suppl.f. 181.

Calyx monophyllous, divided or entire, sometimes spatha-

ceous. Corolla monopetalous, hypogynous, often irregular,

4—5-lobed. Stamens: filaments 5, unequal, generally 4,

sometimes 2 or all are antheriferous : anthers 2-celled ; the

cells equal in their insertion. Ovary surrounded by a glandular

disk, 2-celled, or imperfectly 4-celled, many-seeded : style I :

stigma of 2 plates. Capsule 2-valved, 2-celled, sometimes

imperfectly 4-celled: dissepiment parallel with, or conti'ary

to, the valves, eventually free, bearing the seeds at the com-

missure along with the valves. Seeds tranverse, foliaceous,

compressed. Albumen none. Embryo straight, foliaceous;

radicle centrifugal.

—

Chiefly tropical trees or shrubs, often

twining or scandent. Leaves opposite, or very rarely alternate,

compound, or occasionally simple, without stipules. Inflores-

cence terminal, somewhat panicled.

Ex. Bignonia, Suppl.f. 181. Tecoma. Jacaranda.

Ord. CXXXVI. DIDYMOCARPE^. Don, (Cyrtan-

draceae. Jack) Didymocarpus Family.

Calyx campanulate, 5-cleft, or 5-leaved, equal. Corolla

tubular, irregular, 5-lobed, somewhat 2-lipped, the lobes im-

bricated in aestivation. Stamens 4, didynamous, of which 2

are sometimes sterile : anthers 2-celled. Ovary free, elon-

gated, surrounded by an annular disk, 1 -celled, with 2 many-
seeded placentas, each of which consists of 2 diverging plates

:

style filiform : stigma 2-lobed, or consisting of 2 plates.

Fruit capsular or succulent; the former siliquiform and
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2-valved, 1 -celled, with double longitudinal placentas, which

often cohere, so as to give the appearance of 2 cells. Seeds

very numerous, minute, suspended, naked or comate. Albu-

men none. Embryo straight, cylindrical : radicle next the

hilum.

—

Chiefly tropical plants of the Old World, terrestrial or

parasitical, usually herbaceous and stemless, occasionally caul-

escent, and sometimes shrubby. Leaves usually opposite or radi-

cal. Flowers umbellate, often purple or pink.

Ex. Cyrtandra. Didymocarpus.

Okd. CXXXVII. PEDalined. Br. Oil-seed

Family.

Calyx with 5 nearly equal divisions. Corolla monopetal-

ous, hypogynous, irregular ; the throat swollen ; the limb

2-lipped. Stamens 4, didynamous, included, with the rudi-

ments of a fifth. Ovary surrounded below with a glandular

disk, many-celled; the cells 1—2-seeded. Style 1 : stigma

divided. Fruit a juiceless, muricated, many-celled drupe.

Seeds with a thin papery testa. Albumen none. Embryo

straight.

—

Tropical herbs; with opposite leaves and axillary

flowers, having 2 bracteas. The seeds of Sesamum yield a

great quantity offixed oil.

Ex. Sesamum. Pedalitim. Martynia. Josephinia.

Ord. CXXXVIII. POLEMONIACE^. Juss. Greek-

Valerian Family, Suppl.f. 180.

Calyx free, of 1 piece with 5 divisions, persistent, some-

times irregular. Corolla regular, 5-lobed. Stamens 5, in-

serted into the middle of the tube of the corolla, and alter-

nate with its segments. Ovary 3-celled, with a few or many
ovules : style simple : stigma trifid : ovules ascending or pel-

tate. Capsules 3-celled, 3-valved, few or many-seeded, open-

ing between the dissepiments, or opposite to them ; the valves

separating from the axis. Seeds angular or oval, or winged,

often enveloped in mucus, ascending. Embryo straight in

the axis of a horny albumen : radicle inferior : cotyledons

elliptical, foliaceous.

—

Herbaceous plants of temperate climates,
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having their maximum in North-west America, with opposite or

occasionally alternate, simple or compound leaves : Cobaea has

a climbing stem.

Ex, Polemonium.* Phlox, Collomia. Ipomopsis, Suppl.f. 180.

Cobcea.

Ord. CXXXIX. HYDROLEACE^. Br. Hydrolea

Family.

Calyx 5-partite, free, persistent, with an imbricated esti-

vation. Corolla hypogynous, monopetalous, regular. Sta-

mens situated on the corolla, regular, agreeing in number

with the segmentsofthe calyx: anthersdeeply lobed at the base.

Ovary superior, surrounded by an annular disk, 2—3-celled,

opening through the middle of the cells, the dissepiments at-

tached to the valves : placentas either single and spongy, or

double and thin. Seeds indefinite, very small. Albumen
fleshy, with a straight cylindrical embryo in its axis.

—

Herba-

ceous plants or small shrubs, sometimes spiny. Leaves alter-

nate, entire or lobed, without stipules, often clothed with glandu-

lar or stinging hairs.

Ex. Hydrolea. Nama. Diapensia.

Ord. CXL. CONVOLVULACE^. Juss. Bind-weed

Family, Suppl.f. 179.

Calyx with 5 divisions, persistent. Corolla monopetalous,

hypogynous, regular ; the limb 5-fid, generally plaited, deci-

duous. Stamens 5, inserted at the bottom of the corolla and

alternate with its segments. Ovary single, with an annular

gland at the base, 2—4-celled, rarely imperfectly 1 -celled,

sometimes 2—4i-partite, with few definite, erect ovules, when
more than one, collateral : style 1, often divided at the apex,

sometimes as far as the base : stigmas obtuse or acute. Cap-

sule 1—4-celled, the margins of the valves corresponding to

the angles of a free dissepiment, bearing the seeds at its base,

sometimes without valves or opening transversely (capsula

circumscissa). Seeds with a small quantity of mucilaginous

albumen. Embryo curved: cotyledons wrinkled: radicle
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inferior.

—

Herbs or shrubs chiefly of the tropics, generally

climbing and milky, glabrous or with a simple pubescence.

Leaves alternate, undivided or lobed, rarely pinnatifid, without

stipules. Inflorescence axillary or terminal; peduncles 1- or

many-flowered, the pedicels often with two bracteas.

The roots yield a copious acrid and purgative milky juice. Con-
volvulus Jalapa alFords Jalap, and C. Scammonia tlie Scammony,
and many others maybe employed medicinally. An esculent root,

the Sweet Potatoe, is alForded by Convolvulus Batatas.—Ex. Con-
volvulus,* Suppl. f. 179. Cuscuta ;* climbing leafless parasites.

Falkiu.

Ord. CXLI. BORAGINE^. Juss. (including Cordiacece,

Br.andi Heliotropiacece and Ehretiacece of Mavlius). Borage

Family, Suppl. f. 178.

Calyx with 5 (rarely 4) divisions, persistent. Corolla

hypogynous, monopetalous, mostly regular, 5- sometimes 4-

cleft ; its aestivation imbricated. Stamens inserted upon the

corolla, of the same number with its segments, rarely more.

Ovary 4i-partite, 4-seeded or simple, and 2—4-celled ; ovules

definite, pendulous. Nucules 4, distinct or combined below;

sometimes a 4-celled drupe, or a berry with 2—4 bony seeds.

Seeds without albumen or nearly so. Embryo inverted.

—

Herbs or shrubs, most abundant in the temperate latitudes of the

northern hemisphere. Leaves alternate, without stipules, gene-

rally rough. Flowers frequently in secund spikes, sometimes

panicled or corymbose, sometimes axillary, solitary.

The mucilaginous and emollient properties of this family are

well knov^Ti. The roots of several yield dyes.—Ex. Heliotropium,

constituted by Martius a distinct Order, on account of the cohe-

rent nncules eventually separating into 4 pieces, and of the style,

which is continuous from the apex of the ovarium. Echium.*

Pulmonaria.* Lithospermiim,* Suppl. f. 178. Symphytum.*

Borago.* Lycopsis.* Anchusa.* Myosotis.* Asperugo.* Cyno-

glossum.* Cordia. Ehretia.

Ord. CXLII. HYDROPHYLLE^. Br. Water-leaf

Family.

Calyx with 5 or 10 divisions. Corolla monopetalous, I'egu-

lar or nearly so, hypogynous, 5-lobed, with 2 plates at the
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base ol' each lobe. Stamens alternate with the segments of

the corolla, in aestivation inflexed : anthers ovate, innate, 2-

celled, bursting longitudinally. Ovary simple, 1-celled, free,

with slight traces of an hypogynous disk : style simple

or divided, terminal : stigma bifid : ovules attached to 2 par-

ietal or fungous stalked placentas, either definite or indefinite.

Fruit capsular, few- or many-seeded, invested with the pei*-

manent calyx. Seeds definite or indefinite, suspended. Em-
bryo cylindrical, lying towards the end of the albumen, which

is abundant and somewhat cartilaginous, its radicle superior

and next the hilum.

—

Herbaceous, hispid, American plants.

Leaves either opposite or alternate, and Ivbed. Peduncles opposite

the leaves.

Ex. Hydrophyllum. Nemophila. Phacelia.

Ord. CXLIII. SOLANEiE. Juss. Nightshade Family,

Suppl.f. 177.

Calyx with 5 (rarely 4) divisions, persistent. Corolla

monopetalous, hypogynous, the limb 5- (rarely 4-) cleft,

regular or a little unequal, deciduous ; its estivation, in the

true genera plaited, in the spurious genera imbricated.

Stamens inserted upon the corolla, as many as there are seg-

ments to the corolla and alternate with them, one sometimes

abortive. Ovary 1, 2—4-celled, many-seeded; style ] ;

stigma obtuse, rarely lobed. Pericarp 2—4-celled ; either a

capsule with a double dissepiment parallel with the valves

;

or a berry with placentas adnate with the dissepiment. Seeds

numerous, sessile. Albumen fleshy. Embryo included, more
or less curved, often out of the centre : radicle directed to

the hilum.

—

Herbs or sh'ubs, most abundant in the tropics.

Leaves alternate, undivided or lobed, the floral ones sometimes

in pairs. Inflorescence various, often remote from the axil

;

pedicels bracteated.

Closely allied, as Mr. Brown observes, to Scrophularince, diifer-

ing chiefly in the curved or spiral embryo, in the plaited aestiva-

tion of the corolla and in the usually regular flowers, with the same
number of stamens as there are segments of the corolla. Thus
those with the corolla not plaited, and with a straight embryo, con-
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stitute a separate section, to which Mr. Lindley has added a third,

the Nolana Tribe. Those of the first section or tribe are

eminently narcotic and exciting, many of them dangerous poisons
;

which qualities however vary in degree in different individuals :

thus what exists in the Potatoe is dissipated by heat, and the

tubers ai-e rendered quite wholesome. The Mullein Tribe are

inert or mucilaginous.

Tribe I. Solane^. True Nightshade Tribe.—Corolla mostly of

a lurid colour, with the limb usually plaited. Stamens equal in

number with the segments of the corolla. Embryo much curv-

ed.—Ex. Solanum,* Suppl. f. 177 ; S. tuherosum is the com-

mon Potatoe ; S. Dulcamara, the Bitter-sweet ; S. esculentum,

the Egg-plant, whose fruit, with that of several others, is used

in cookery ; S. pseudo-quina is a bitter and febrifuge, esteemed

by the Brazilians equal to the Cinchona. Atropa ; * A. Bella-

donna is the Deadly Nightshade. Datura.* Hyoscyamus,* the

Henbane. Capsicum. Physalis. Nicotiana, the Tobacco.

Tribe II. Nolane^e. Nolana Ti-ibe Corolla plaited. Stamens

equal in number to the lobes of the corolla. Ovary divided into

5 or more deep lobes. Fruit drupaceous. Embryo much curved.

—Ex. Nolana.

Tribe III. VERBASCEiE. Mullein Tribe.—Corolla not plaited.

Stamens 5 and unequal or didynaraous. Embryo slightly

curved.—Ex. Verbascum.* Cassia. Anthocercis.

Ord. CXLIV. OROBANCHE^. Juss. Broom-Rape

Tribe.

Calyx of one piece, bracteated, sometimes cut into deep

bracteiform laciniae. Corolla hypogynous, monopetalous,

irresular, with a bilabiate limb, marcescent. Stamens 4,

inserted upon the corolla, didynamous. Ovary single, free,

1-celled, many-seeded: style 1; stigma simple or 2-lobed

:

capsule 1-celled, 2-valved; the valves free, bearing the

placentas in the middle. Seeds numerous, very minute.

Albumen fleshy or horny, including the small embryo in a

lateral hilum near the apex.

—

Extra-tropical, leafless, scaly

plants, of the northern hemisphere, often parasitic upon the roots

of other plants, lurid, never green. Flowers solitary or in spikes.

Ex. Orobanche.* Laihrcea.* Phelypcea.
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Ord. CXLV. SCROPHULARIN^. Juss. Figwoit

Family, Suppl.f. 2. / 171, & 175, & 176.

Calyx divided, persistent. Corolla monopetalous, hypo-

gynous, often irregular, with an imbricated Eestivation, deci-

duous. Stamens generally 4, didynamous, rarely equal, some-

times 2. Ovary many-seeded, 2-celled : style 1 ;
stigma

2-lobed, rarely undivided. Capsule (or very seldom a berry,)

2-celled, 2—4-valved, the valves entire or bifid, with the

dissepiment either double, from the inflexed margins of the

valves; or simple, parallel with the valves and entire; or

opposite to them. Placentas central, adnate with the dis-

sepiment or separable from it. Seeds numerous, albuminose.

Embryo included, straight : radicle directed towards the

hilum.— Widely extended herbs, rarely shrubs, mostly with op-

posite leaves, and varied inflorescence.

Generally acrid bitter plants, frequently employed as pm-gatives

or emetics.—Ex. (With 2 stamens.) Veronica,'^ Suppl.f. '2. Gra-
tiola, a powerful purgative.—(With four anther-bearing stamens.)

JBartsia,* Suppl. f.
171. Euphrasia,* the 'Eiyehi-i^h.t. Rhinanthus.*

Melampyrum.* Pedicularis.* Antirrhinum,* Suppl.f, 175. Lin-

aria.* Scrophularia.* Digitalis,* the Foxglove. Limosella.* Sib-'

thorpia,* Suppl.f 176.

Ord. CXLVI. LABIATE. Juss. Labiate Family,

Suppl.f. 21, 22.

Calyx tubular or regular and quinquefid, or 5—10-toothed

or 2-lipped, the lips entire or divided. Corolla monopetalous,

hypogynous, tubular, irregular. Upper lip undivided or

bifid; in aestivation overlapping the inferior trifid one.

Stamens 4, didynamous, 2 of them sometimes sterile ; fila-

ments inserted alternately with the lobes of the lower lip :

anthers 2-lobed, the lobes often divaricated, sometimes 1-

celled. Ovaries 4, 1 -seeded, connected at the base by

means of the style, situated upon a glandular disk : ovules

erect : style 1, originating from the receptacle : stigma

bifid, usually acute. Fruit of 4 achenia or small nuts enclosed

in the persistent calyx, one or more not unfrequently abor-

tive : albumen little or none. Embryo erect : cotyledons

2 B
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plane.

—

Herbs, rarely shrubs, chiefly ofthe temperate regions of
the Old World, with a square stem and opposite branches.

Leaves opposite, without stipules, simple, undivided or lobed.

Flowers opposite, whorled, capitate, spiked or solitary, axillary

or terminal, bracteated or naked.

An extensive Natural Family, abounding in essential oils, as the

Lavander, Thyme, Mint, &c. They are tonic and stomachic, and
many are employed in medicine, and others as savoury herbs.

—

Ex. (Stamens 2, fertile). Lycopus* Rosmarinus. Salvia.*—
(Stamens 4, fertile.) Mentha.* Thymus.* Origanum,;* Mar-
joram. Teucrium.* Hyssopus. Ajuga.* Ballota ;* Horehound.*
Leonurus.* Galeobdolon.* Galeopsis.* Lamium,* Suppl. f. 21, 22.

Betonica.* Stachys.* Nepeta.* Lavandula, the Lavander. Gle-

choma.* iJ/«rrMZ»mm ;* White Horehound. Acinos.* Culamintha.*

Clinopodium.* Melittis.* Prunella.* Scutellaria.*

Ord. CXLVII. VERBENACE^. Jmss. Vervain Family,

Suppl. f. 174.

Calyx tubular, persistent. Corolla hypogynous, monope-

talous, tubular, with the limb generally irregular, deciduous.

Stamens usually 4, didynamous, rarely equal, sometimes 2.

Ovary 2- or 4-celled, with erect, solitary, or geminate ovules:

style 1 : stigma bifid or undivided. Pericarp a drupe or

berry: albumen little or none: embryo erect.— Trees or

shrubs, rarely herbs, chiefly abounding in the warmer parts of
America. Leaves without stipules, generally opposite, simple

or compound. Flowers in opposite corymbs, or alternately

spiked, sometimes in crowded heads, rarely axillary or solitary.

Ex.— Clerodendron. Vitex. Callicarpa. Verbena,* Suppl.f. 174.

Tectona is the Teak, whose hard wood is most extensively

employed for ship-building in the East Indies and in the British

navy.

Ord. CXLVIII. MYOPORINEiE. Br. Myoporum
Family.

Calyx 5-partite, persistent. Corolla monopetalous, hypo-

gynous, nearly equal or 2-lipped. Stamens 4, didynamous,

sometimes with the rudiment of a fifth, which rarely bears

pollen. Ovary 2—4-celled ; cells 1—2-seeded, with pendu-

lous ovules; style 1: stigma rarely divided. Drupe with
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a 2—4-ce]led putamen ; the cells 1—2-seeded : seeds albu-

minose. Embryo cylindincal : radicle superior.

—

Scarcely

pubescent shrubs, chiefly of the Southern hemisphere, most abun -

dant in New Holland. Leaves simple, without stipides, alter-

nate or opposite. Flowers axillary, without bracteas, except in

Avicennia.

Ex. Myoporum. Stenochilus. Avicennia, which is the White
Mangrove of Brazil, used in that country for tanning.

Ord. CXLIX. SELAGINE^. Juss. Selago Family.

Calyx tubular, persistent, with a definite number of teeth

or divisions, rarely consisting of 2 sepals. Corolla tubular,

hypogynous, more or less irregular, with 5 lobes. Stamens

4, usually didynamous, arising from the top of the tube of

the corolla, seldom 2: anthers usually adnate with the dilated

top of the filament, rarely versatile. Ovary very minute

:

style 1, filiform. Fruit 2-celled, the cells either separable

or inseparable, 1 -celled, membranaceous. Seed solitary,

erect. Embryo in the axis of a fleshy albumen : radicle

inferior.

—

Herbaceous plants, or small branched shrubs, natives

exclusively of Southern Africa, Leaves alternate, usually sessile^

toothed or entire, often fascicled. Flowers sessile, spiked, with

large bracteas.

Ex. Selago. Hebenstreitia.

Ord. CL. ACANTHACE^. Juss. Acanthus Family,

Suppl. f. 172.

Calyx with 5 or 4 divisions, or tubular, equal or unequal,

rarely multifid, or entire and obsolete, persistent. Corolla

monopetalous, hypogynous, bearing the stamens, generally

irregular; the limb ringent or 2-lipped, rarely 1-lipped,

sometimes nearly equal, deciduous. Stamens generally 2,

antheriferous, sometimes 4 and didynamous, the shorter ones

occasionally sterile: anthers either 2-celled, with the cells

unequal or equal in regard to their insertion ; or 1 -celled,

bursting longitudinally. Ovary surrounded by a glandular

disk at its base, 2-celled; the cells 2- or many-seeded: style

1 ;
stigma 2-lobed, rarely undivided. Capsule 2-celled,
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the cells 2- or many-seeded, sometimes, by imperfection, 1-

seeded, elastically 2-valved, the dissepiment opposite to the

valves, separable into 2 pieces through the axis, (the middle

being sometimes open :) these pieces are attached to the valves,

occasionally separating elastically from them
;

entire, or

sometimes spontaneously dividing in 2 ; their inner margin

bearing the seeds. Seeds roundish, generally subtended

by subulate ascending processes of thie dissepiment : testa

loose. Albumen none. Embryo curved or straight : coty-

ledons large, nearly orbicular : radicle cylindrical, descend-

ing, and at the same time centripetal, curved or straight

;

plumule conspicuous.

—

Herbs or shrubs, chiefly inhabiting the

tropics ; with the pubescence, when present, simple, sometimes

capitate, rarely stellate. Leaves opposite, occasionally quater-

nate, without stipules, simple, undivided, entire or serrated, rarely

sinuated or slightly hbed. Inflorescence terminal or axillary,

spiked, racemose, fasciculate, panicled or solitary. Flowers gene-

rally in opposite, sometimes in alternate spikes, with 3 bracteas, the

lateral ones rarely wanting, sometimes large, foliaceous^ and oc-

casionally including the minute obsolete calyx.

Ex. Justicia, Suppl.f. 172. Ruellia. Acanthus,

Ord. CLI. LENTIBULARIiE. Rich. Butterwort Family,

Suppl. f. 170.

Calyx divided, persistent. Corolla monopetalous, hypo-

gynous, irregular, spurred and 2-lipped. Stamens 2, in-

cluded, inserted at the bottom of the corolla. Ovary 1-

celled : style 1, very short: stigma 2-lipped. Capsule 1-

celled, many-seeded, with a large central placenta. Seeds

small, without albumen: embryo sometimes undivided.

—

Aquatic or marsh, herbaceous plants, with the radical leaves

undivided or compound, root-like and bearing bladders.

Scapes with stipuliform, minute scales, or destitute of them,

sometimes with whorled vesicles, usually undivided, single-

flowered or with many-flowered racemes or spikes. Flowers

with a single bractea or rarely none.

Ex. Pinguicula.* Utricularia* Suppl.f. 170.
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Ord. CLII. PRIMULACEZE. Vent. Primrose Family,

Suppl.f. 169.

Calyx divided, 5-rarely 4-cleft, regular, persistent. Corolla

of 1 petal, hypogynous, regular, with the limb in 5, rarely 4,

divisions. Stamens inserted upon the corolla, as many as there

are calycine segments, and opposite to them. Ovary 1 -celled :

style 1 : stigma capitate. Capsule valvate, with a free central

placenta. Seeds numerous, peltate, albuminose. Embryo
included, parallel with thehilum: radicle with no determinate

direction.

—

Herbs, chiefly of the temperate and cold parts of

the Old World. Leaves often opposite, sometimes whorled or

scattered.

Ex. Anagallis,* Suppl. f. 169. Cyclamen.* Lysimachia.* Hot-

tonia.* Primula.* Centunculus.* Trientalis.* Samolus.* Glaux,*

(which Mr. Don refers to Plantaginece.) Dodecatheon. Androsace.

Ord. CLIII. GLOBULARIN^. DC. Globularia

Family.

Calyx of 1 piece, tubular, 5-lobed. Corolla hypogynous,

inserted upon the receptacle, tubular, 5-lobed. Stamens

4—5, inserted upon the top of the tube, and alternate with

the lobes of the corolla : anthers inserted by the middle of

the back, 1 -celled. Ovary free, oval, 1-celled, with a single

pendulous ovule. Style bifid. Fruit oval, 1-seeded, covered

with the persistent calyx. Embryo straight : radicle superior.

Albumen fleshy.

—

Herbs, or small shrubs, of the temperate

parts of Europe, with alternate leaves. Flowers capitate, sur-

rounded by a many-leaved involucre, placed on a convex, chaffy

receptacle.

This is, by some authors, arranged next to Dipsacece,—Ex.
Globularia :—A tonic and purgative bitter.

Ord. CLIV. PLUMBAGINE^. Lead-wort Family,

Suppl.f. 168.

Calyx tubular, plaited, persistent. Corolla of 1 or 5 petals,

equal. Stamens definite, hypogynous in the monopetalous
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corollas ! inserted upon the petals in the polypetalous ones !

Ovary 1, free, 1 -seeded, with the ovule inverted, pendulous
from the apex of a stalk arising from the bottom of the ovary.

Styles 5 ! (rarely 3 or 4 ;) stigmas as many. Fruit an almost

valveless utricule. Seed inverted: integument simple. Embryo
straight

: radicle superior.

—

Herbaceous or suffrutescentplants,

frequently growing on the sea-coast, in various situations, and
with a very diversified aspect. Leaves alternate or clustered,

undivided, somewhat sheathing at the base. Flowers spiked or

capitate.

Ex. Plumbago: acrid and employed as a vesicatory. Statice*

Suppl.f. 168 ; S. Caroliniana is a powerful astringent.

Ord. CLV. PLANTAGINE^. Juss. Rib-grass

Family, Suppl.f. 166.

Flowers perfect, or separated. In the Perfect Flowers

;

calyx (?) 4-partite, persistent: corolla (?) monopetalous, tubu-

lai', hypogynous, scariose, persistent; the limb 4-partite.

Stamens 4, inserted upon the tube, alternate with its

segments; filaments exserted, flaccid, with an induplicate

aestivation : anthers 2-celled, the cells placed close together,

side by side, bursting longitudinally. Ovary sessile, without

any disk, 2- rarely 4-celled, the ovules peltate, solitary, in

pairs or indefinite. Style 1, capillary : stigma slightly hispid,

undivided, rarely cleft. Capsule opening transversely, with

a longitudinal dissepiment, at length free. Seeds sessile on

the dissepiment, solitary or 2, sometimes indefinite : testa

mucilaginous. Albumen of the same shape as the seed, fleshy.

Embryo in the centre of the albumen, straight: radicle inferior.

—In the separated flowers: Sterile Fl. Calyx and corolla as

in the perfect flowers. Stamens inserted upon the receptacle

:

rudiment of the pistil minute.

—

Fertile Fl. Calyx none,

unless the bracteas be considered as such. Corolla urceolate,

undivided, contracted at the mouth, obsoletely toothed. Sta-

mens none. Ovary 1-seeded, with an erect ovule. Style and

stigma as in the perfectflowers. Capsule opening transversely.

—Herbs universally dispersed. Stems generally short, or scarcely

any. Radical leaves crowded, sometimes subcylindrical, with the



Amaranthacecs.] DXCOTYLEDONES—MONOCHLAMYDE.i:. S75

aosils woolly. Scapes axillary, not often termirial, undivided.

Flowers spiked, rarely somewhat solitary, each with a single

hractea.

Slightly bitter and astringent plants ; their seeds mucilaginous.

—Ex. Plantago* Suppl.f. 166. Littorella.*

Subclass IV. MoNOCHLAMYDE^.f Perianth single ; the

calyx and corolla forming but one floral covering, or alto-

gether wanting.

Div. I. Flowers perfect: each usually with stamens and

pistil.

Ord. CLVI. NYCTAGINE^. Juss. Marvel of Peru

Family, Suppl.f. 167.

Perianth tubular, somewhat coloured, constricted in the

ftiiddle ; the limb entire or toothed, aestivation plaited.

Stamens definite, hypogynous : anthers 2-celled. Ovary

1-seeded, with an erect ovule: style 1; stigma 1. Fruit

a thin utricule, included in the enlarged persistent tube of

the perianth. Seed destitute of proper integument, (its

testa being adnate with the utricule.) Albumen mealy, in-

cluded in a sinus of the embryo. Embryo with foliaceous

cotyledons: radicle inferior: plumule inconspicuous.

—

Herba-

ceous or shrubby, or arborescent plants, chiefly natives ofwarm
climates. Leaves opposite, generally unequal, rarely alternate.

Flowers axillary or terminal, crowded or solitary, with an in-

volucre, which is common or partial, monophyllous or polyphyl-

lous, sometimes minute.

Ex. Mirabilis (a purgative), Suppl. f. 167. Boerhaavia.

Pisonia.

Ord. CLVII. AMARANTHACE^. Juss. Amaranth
Family, Suppl.f. 164, 165.

Perianth 3- or 5-leaved, hypogynous, scariose, persistent,

occasionally with two small bracteas at the base. Stamens

hypogynous, either 5, or some multiple of that number,

distinct or monadelphous, occasionally some are abortive :

anthers either 2-celled, or 1-celled. Ovary single, superior,

f From (Ko»«f, one, and x^n/ivs, a tunic or covering.
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1- or few-seeded: ovules pendulous from a free central

stalk: style 1, or none: stigma simple or compound. Fruit

a membranous utricule. Seeds lentiform, pendulous:

testa crustaceous. Albumen central, farinaceous, with the

embryo curved round its circumference : radicle next the

hilum : plumule inconspicuous.

—

Herbs or shrubs, chiefly of

hot climates. Leaves sitnple, opposite, or alternate, without sti-

pules. Flowers in heads or spikes, usually coloured, occasionally

separated, generallyperfect. Pubescence simple, the hairs divided

by internal partitions.

Closely allied, along with the two following Orders, to Caryo-
phyllecB among the ThalamifloRjE. Many of the species are

used as potherbs.—Ex. Amaranthus,* Suppl. f. 165. Gomphrena.
Celosia. Achyranthes, Suppl. f. 164.

Ord. CLVIII. CHENOPODE^. Vent. Goose-foot

Family, Suppl.f 163.

Perianth monophyllous, deeply divided, sometimes tubular

at the base, persistent, with an imbricated aestivation. Sta-

mens inserted at the bottom of the perianth, and opposite to its

segments, equal in number to them, or fewer. Ovary single,

free, rarely adherent with the tube of the perianth, with a

single ovule fixed to the bottom of the cavity : style divided,

2—4-fid, rarely simple : stigmas undivided. Pericarp

membranous, valveless, sometimes a berry. Embryo curved

round a farinaceous albumen ; or spiral or bicrural, without

albumen : radicle next the hilum : plumule inconspicuous.

— Generally distributed herbs or low shrubs, especially in tem-

perate regions. Leaves alternate, without stipides, sometimes

opposite. Flowers small, sometimes polygamous.

Of this Order, likewise, many individuals are potherbs ; some

are tonic and antispasmodic
; others, the saline species, yield a great

quantity of carbonate of soda. Chenopodium oliduni exhales pure

ammonia.—Ex. Basella. Salsola.* Salicorniu.* Chenopodium,;*

C. ambrosioides and C. Botrys contain an essential oil. ^ orra-

seed oil, a powerful anthelmintic, is procured from C. anthelmin-

ticum. Atriplex,* Suppl. f. 163 ; A. hortensis, the garden Orache.

Spinacia, the Spinach. Beta,* the Beet. Blitum.
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Ord. CLIX. PHYTOLACCE^. Br. Virginian Poke-

weed Family.

Perianth of 4 or 5 petaloid leaves. Stamens perigynous,

either indefinite, or if equal to the number of divisions of

the perianth, alternate w^ith them. Ovary 1- many-celled

;

each cell containing 1 ascending ovule; styles and stigmas

equal in number to the cells. Fruit baccate or dry, entire

or deeply lobed, 1- many-celled. Seed ascending, solitary,

with a cylindrical embryo, curved round a mealy albumen,

with the radicle next the hilum.

—

Herbaceous or somewhat

shrubby, extra-European and chiefly tropical plants. Leaves

alternate, entire, without stipules, often with pellucid dots.

Flowers racemose.

' Ex. Phytolacca ; introduced into Europe, it is said, for the

purpose of colouring wine with its berries : its pulverized root is

emetic. Rivina.

Ord. CLX. PETIVERIACE^. Ag. Petiveria Family.

Perianth of several distinct leaves. Stamens perigynous,

either indefinite, or if equal to the segments of the perianth,

alternate with them. Ovary free, 1-celled. Styles 3 or

more : stigma lateral : ovule erect. Fruit 1-celled, indehis-

cent, dry. Seed erect, without albumen. Embryo straight

:

cotyledons convolute; radicle inferior.

—

Herbaceous or some-

what shrubby plants, of the tropical parts of the New Woiid,

with an alliaceous odour. Leaves alternate, entire, with distinct

stipides, often with minute pellucid dots. Flowers racemose.

Scarcely different from Phytolaccece, with which most botanists

unite it.—Ex. Petiveria. Seguiera.

Ord. CLXI. POLYGONE.E. Juss. Buck-Wheat
Family, Suppl.f 162.

Perianth monophyllous, divided, with an imbricated aesti-

vation. Stamens definite, inserted at the bottom of the peri-

anth : cells of the anthers opening longitudinally. Ovary

free, 1-seeded, with a single erect ovule : styles and stigmas
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several. Albumen farinaceous, sometimes almost none.

Embryo inverted, generally on one side. Plumule incon-

spicuous.

—

Herbs, rarely shrubs, common to almost every part

of the world. Leaves alternate, sheathing at the base or adnate

with an intrafoliaceous sheath (ochrea), revolute when young.

Flowers sometimes separated, generally racemose.

The plants of this Order, generally speaking, possess an acid

and astringent principle in their stems and leaves, while the roots

are nauseous and pui-gative. The farinaceous or mealy albumen

maybe used as food.—Ex. Polygonum,;* Suppl. f. 162. Some
species of this genus are so powerfully acrid as to raise blisters

on the skin. Coccoloba is highly astringent. Rumex :* the Dock
and Sorrel ; R. acetosa containing pure oxalic acid. Rheum, the

Rhubarb ; the true oriental drug, so called, is novt^ ascertained to

be the root of R. Emodi. Oxyria •* the leaves of this are acid,

and chewed in small quantities, are very agreeable for quenching

thirst, like the foliage of Oxalis Acetosella.

Ord. CLXII. begoniaCEiE. Br. Begonia Family.

Flowers separated. Tube of the coloured perianth adnate

with the ovary ; limb, in the sterile flowers, of 4 pieces or

leaves, 2 within the others and smaller : in the fertile, of 5

leaves, imbricated, 2 smaller than the rest. Stamens indefi-

nite, distinct or combined into a solid column : anthers col-

lected, into a head, 2-celled, continuous with the filaments,

clavate, the connectivum very thick, the cells minute, bursting

longitudinally. Ovary winged, 3-celled, with 3 double

polyspermous placentas in the axis ; stigmas 3, 2-lobed,

sessile, somewhat spiral. Fruit membranous, capsular,

winged, 3-celled, with an indefinite number of minute seeds;

bursting by slits at the base on each side of the wings.

Seeds with a transparent thin testa, marked by reticulations,

which are oblong at the sides and contracted at either extre-

mity: embryo very cellular, without albumen, with a blunt

round radicle next the hilum.

—

Herbaceous or suffridescent

2)lants, common in the East and West Indies, and the warmer

parts of South America, Leaves alternate, toothed, oblique at

the base. Stipules scariose. Flowers cymose, pink or white.

The situation of this Order is extremely doubtful, some authors
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placing it near Umbelliferce. Mr. Lindley once considered it allied

to HydrangecR in Saxifragacece, but lie now ranges it next to Po-
lygonece, in consequence of the acid juice, large membranous sti-

pules, the frequently coloured perianth and 3-cornered fruit.—Ex.
Begonia ; a genus remarkable for the curious obliquity or inequality

of tiie 2 sides of its leaves, vvliich are also frequently of different

colours above and below, sometimes with spots like silver, arising

from the absence of parenchyme immediately beneath a portion
of the epidermis. The flowers also are showy.

Ord. CLXIII. LAURINE^. Juss. Laurel Family,

Supplf. 161.

Perianth monophyllous, 4—6-cleft, with -an imbricated

aestivation ; the limb sometimes obsolete. Stamens definite,

perigynoLis, placed opposite the segments of the perianth and

most frequently double, the 3 innermost which are opposite

the 3 inner segments of the perianth, sterile or deficient, the

6 exterior generally perfect : anthers adnate, 2—4-celled, the

cells bursting by a longitudinal and persistent valve, from

the base to the extremity ; the exterior ones with the valves

on the inner face, the interior with the valves on the outer

face. Glands are generally present at the base of the inte-

rior filaments. Ovai-y single, free, with the ovule pendulous;

style simple ; stigma obtuse. Fruit a berry or drupe, naked

or covered. Seed without albumen. Embryo inverted : coty-

ledons large, plano-convex, peltate near the base : radicle

very short, included, superior : plumule inconspicuous, of 2

leaves.

—

Trees, often very lofty, chiefly tropical, unknown on the

continent of Africa, (excepting the genus Cassytha, which is a

parasitical (/) twining, leafless plant, with the flowers spiked,

eachflower with three bracteas.) Leaves without stipules, alter-

nate, rarely opposite, entire, scarcely ever lohed. Inflorescence

panicled or umbellate.

An Order of very great importance, on account of its valuable

products. Though in English, the name of Laurel is almost

entirely confined to a species of Plum, Prunus Lauro-cerasus, and

thus diverted from its proper application, those plants are the true

species of Laurel whicli yield cinnamon, camphor, and cassia. The
Sassafras nuts of the shops are the fruit of Laurus Pucheri (of Ruiz

and Pavon) : the Avocado, or Alligator Pear, that of Laurus Per-

sia (of Willdenow). L. Benzoin is aromatic and tonic, its fruit
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stimulant. The Laurel Oil, lately introduced from the banks of

the Oronoco, flows fi'om the wounded trunk of a species of Laurel,

probably L. (Ocotea) cymhancm of Humboldt Ex. Laurus,

Suppl. f. 161, which some writers divide into the genera Laurus,

Persea and Cinnamomum,

Ord. CLXIV. HERNANDIE^. Blume. Hernandia

Family.

Flowers separate or perfect, with an involucellum to the

perfect or fertile flowers. Perianth petaloid, free, tubular,

4— 8-parted, deciduous. Stamens definite, inserted into the

perianth in two rows, of which the outer is often sterile: an-

thers bursting longitudinally. Ovary free, 1-celled : ovule

pendulous : style 1 or none : stigma peltate. Drupe fibrous,

1-seeded. Seed solitary, pendulous. Embryo without albu-

men, inverted : cotyledons somewhat lobed, shrivelled, oily.

—

Trees of the Indian Archipelago and Guiana. Leaves alter-

nate, entire. Spikes or corymbs axillary or terminal.

An Order of very doubtful affinity, with which Blume unites

Inocarpus, whose nuts are esculent.—Ex. Hernandia. The juice

of its leaves removes the hair without causing pain.

Ord. CLXV. MYRISTICE^. Br. Nutmeg Family.

Flowers dioecious. Perianth monophyllous, trifid, with a val-

vate aestivation.

—

Sterile Fl. Filaments closely united into

a column: anthers definite, 2— 12, 2-celled, turned outwards,

with the cells opening longitudinally, connate or distinct.

—

Fertile Fl. Perianthdeciduous. Ovary free, sessile, 1-seeded,

with an erect ovule : style very short : stigma somewhat

lobed. Fruit a capsular, 2-valved berry (?) Seed nut-like, with

a much divided arillus. Albumen ruminate, fatty and fleshy.

Embryo small: cotyledons foliaceous: radicle inferior : plu-

mule conspicuous.— Tropical trees, yielding a reddish juice.

Leaves alternate, without stipules or dots, entire, petioled, cori-

aceous ; whenfull grown generally clothed beneath with a reddish

oppressed down. Inflorescence axillary or terminal, racemose,

clustered or panicled. Flowers with a single cucullate, abbrevi.

ated, small bractea. Perianth coriaceous, often with a minute stel-

lated, downy covering, glabrous within.
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Ex. Myristica ; M. officinalis (moschata, Tlmnb.') is the Nutmeg
of commerce, the arillus of whose seed constitutes Mace.

Ord. CLXVI. PROTEACE^. Juss. Proteaceous

Family, Suppl.f. 159, 160.

Perianth of four leaves or quadrifid, with a valvate aestiva-

tion. Stamens 4 (one or more sometimes sterile), opposite

to the leaflets of the perianth. Ovary single, free : style

simple: stigma nearly entire. Fruit various. Seed without al-

bumen. Embryo di- (sometimes poly-) cotyledonous, straight

:

radicle inferior.

—

Shrubs or small trees, chiefly abounding in

Southern Africa and in Australia. Branches usually umbellate.

Leaves hard, dry, undivided or divided, opposite or alternate,

without stipules.

Ex. Protea, Suppl. f. 159. Banksia. Dryandra. Grevillea.

Embothrium, Suppl. 160. Many of these genera constitute the

most striking ornaments of our Greenhouses. The splendid Protea

(^Leucadendrori) argentea is the common firewood of the Cape.

Quadria ; the fruit of Q. Jteterophylla is eaten in Chili and called

Avellana.

Ord. CLXVII. EL^AGNE^. Juss Oleaster Family.

Flowers dioecious, rarely perfect.

—

Sterile fl. Perianth 4-

parted. StamensS, 4, or 8, sessile: anthers 2-celled. Fertile fl.

Perianth inferior, tubular, persistent ; the limb entire or 2

—

4-toothed. Ovary free, simple, 1-celled : ovule solitary, as-

cending, stalked; stigma simple, subulate, glandular. Fruit

crustaceous, enclosed within the calyx which is become succu-

lent. Seed erect. Embryo straight, surrounded, by a very

thin, fleshy albumen : radicle short, inferior : cotyledons

fleshy.

—

Trees or shrubs, of the northern hemisphere, covered

with leprous scales. Leaves alternate or opposite, entire, without

stipides. Flowers axillary, oftenfragrant.

Ex. Eloeagnus. Hippophae,* or Sea Buckthorn, whose fruit is

sometimes preserved and eaten.

Ord. CLXVIII. PEN^ACE^. Br. Peneea Family.

Perianth inferior, with 2 or more bracteas at its base, hy-

pocrateriforra, with a 4-cleft limb, valvate in aestivation ; or
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deeply 4-parted, imbricated in estivation. Stamens either 4,

arising from below the recesses of the limb with which they

alternate, or 8 arising from near the base of the perianth

:

anthers 2-celled, turned inwards, usually with membranous
valves, lying on the face of a thick, fleshy connectivum.

Ovary superior, 4-celled, with a simple style and 4 stigmas :

ovules either ascending, collateral, in pairs, or solitary and

suspended ; the foramen near the placenta. Fruit capsular,

4-celled, dehiscent, or indehiscent? Seed erector inverted:

testa brittle : nucleus a solid fleshy mass, with no distinction

of albumen or embryo; radicular end next the hilum? hilum

fungous.

—

Shrubs of the Cape of Good Hope. Leaves oppo-

site, imbricated^ without stipules. Flowers terminal and ax-

illary, usually red.

A very anomalous Order, considered by Jussieu to be allied to

EpacridecE, and placed next to Proteacece by Prof. Lindley.—Ex.
Pencea, yielding a nauseous gum-resin. Geissoloma.

Ord. CLXIX. THYMELE^. Juss. Mezereon Family,

Suppl.f 13.

Perianth free, tubular, coloured ; the limb 4- rarely 5-

fid, with an imbricated aestivation. Coi'olla none, but in

some there are scales inserted at the mouth. Stamens

definite, inserted at the mouth or in the tube, often 8, some-

times 4, rarely 2; when equal in number to the segments of

the perianth or fewer, opposite to them : anthers 2-celled,

with the cells opening longitudinally in the middle. Pericarp

nut-like or drupaceous. Albumen none or thin, fleshy.

Embryo straight, inverted : cotyledons plano-convex : radicle

short, superior : plumule inconspicuous.

—

Natives of the

warm or temperate parts of the world. Stem shrubby, {rarely

herbaceous) with a tenacious bark. Leaves without stipules,

alternate or opposite, entire. Floioers capitate, spicate, ter-

minal or axillary, sometimes solitary.

Ex. Daphne,* Suppl.f. 13. The tough inner bark ofsome Indian

species is employed to make paper. In the W. Indies a Daphne,

(D. Layetio, L.) or a genus nearly allied to it, has its inner

bark composed of beautiful, reticulated fibres resembling lace.

The berries of D. Laureola are esteemed poisonous. Passerina.

Pimelea.
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Ord. CLXX. SANTALACE^. Br. Sandal-wood

Family, Suppl. f. 158.

Perianth superior, 4—5-fid, partly coloured, with a val-

vate Eestivation. Stamens 4— 5, opposite to the segments

of the perianth and inserted at their base. Ovary 1-celled,

2— 1-seeded, with the ovules pendulous from the apex of

a central placenta : style 1 : stigma often lobed. Peri-

carp 1-seeded, nut-like, or drupaceous. Albumen fleshy, of

the same shape as the seed. Embryo dicotyledonous, in the

axis, inverted, cylindrical.— Widely dispersed shrubs or trees,

sometimes suffrutescent. Leaves alternate or nearly opposite,

witliout stipules, undivided, sometimes minute and stipuliform.

Flowers subspicate, rarely umbellate, or solitary, small,

Ex. Santalum ; S. album is the true Sandal-wood of commerce :

S, Freycinetianvm, that of the Sandwich islands. Nyssa, whose
bark is remarkably tougli. Thesium,* Suppl.f. 158.

Ord. CLXXI. ARISTOLOCHIE^. Juss. Birthwort

Family, Suppl.f. 157.

Flowers perfect. Perianth adherent with the ovary, ofone

piece, tubular, with the upper part 1-lipped, often 3-lobed;

its aestivation valvate. Stamens definite, ternary ; sometimes

free and distinct, sometimes cohering with the style and

stigma, and thus epigynous. Ovary 3—6-celled : style short

;

stigma divided. Capsule or berry coriaceous, 6-celled, inany-

seeded ; the placentas lateral. Embryo minute, at the base

of a cartilaginous albumen.

—

Herbs or suffrutescent plants,

most abundant in the tropical parts of the New World, fre-

quently climbing, with alternate simple, petiolated leaves.

lEix. Aristolochia.* Asarum,* Suppl.f. 157. Both of them emme-
nagogues : the root is the most active part.

Div. II. Flowers separated
; generally monoecious or dioe-

cious.

Ord. CLXXII. CYTINE^. Br. Cytinus Family.

Flowers dioecious, monoecious or perfect. Perianth ad-
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herent with the ovary, the limb in several divisions, which are

imbricated in eestivation. Stamens adhering in a solid, cen-

tral column, from the apex of which sometimes arise horned

processes: anthers adnate, either bursting longitudinally and

externally, or having their inside cellular, and discharging

their pollen by orifices at the apex. Ovary adnate with the

tube of the perianth, 1- or many-celled, with broad, parietal

placentas, which are covered with an indefinite number of

minute ovules. Fruit an inferior, pulpy berry. Seeds ex-

tremely minute (their nucleus consisting of a mass of grum-
ous matter, Blume).—Parasitical, brown or colourless plants, of
the south of Europe, or of the Eastern Archipelago, destitute of
spiral vessels. Stem simple, covered with a few leaves in the

form of scales, or none. Flowers in spikes or heads or solitary.

Ex. Cytinus. Itaffiesia; the most extraordinary vegetable pro-

duction perhaps in the world, without stem, without leaves, a par-

asite on the stem of a vine ; and the whole plant is reduced to the

flower, and this of the most gigantic size, 3i feet in diameter, and

weighing 15 lbs. ! A native of Sumatra.

Ord. CLXXIII. NEPENTHEiE. Lindl. Pitcher-plant

Family.

Flowers dioecious. Perianth 4-leaved, free, oppositely

imbricated in aestivation. Stamens cohering in a solid column,

bearing at the apex about 16 anthers, collected in various

directions in one head ; anthers 2-celled, opening longitudi-

nally and externally. Ovary superior, 4-cornered, 4-celled, with

an indefinite number of ascending ovules attached to the sides

of the dissepiments; stigma sessile, simple. Fruit capsular,

4-celled, 4-valved, with the seeds attached to the sides of the

dissepiments, which proceed from the middle of the valves.

Seeds indefinite, very minute, fusiform, with a lax outer in-

tegument. Albumen oblong, much less than the seed, lying in

about the middle of the outward integument. Embryo in the

midst of a fleshy albumen, with 2 cotyledons placed face to

face; (radicle turned towards the hilum, Brongn, and Nees;

turned to the extremity opposite the hilum, Richard)—
Herbaceous or smuwhat shrubby caidescent plants, of the



Einpelrew.] DICOTYLEDONES MONOCIILAMYDEiE. 385

East Indies and Madagascar. Leaves alternate, slightly sheath-

ing at the base, with a dilated foliaceous petiole, pitcher-shaped

at the end, which is articulated with a lid-like lamina. Racemes

terminal, dense, many-flowered.

Ex. Nepenthes: a genus remarkable for the pitcher-shaped ex-

tremity of the leaves, containing a peculiar fluid, closed while

young with a lid which opens and remains attached by a sort of

hinge. These pitchers destroy a vast quantity of insects, which
are allured by and drowned in the fluid.

Ord. CLXXIV. DATISCE^. Br. Datisca Family.

Flowers dioecious. Perianth of the barren flowers divided

into several pieces, that of the fertile ones free, toothed. Sta-

mens several : anthers 2-celled, membranous, linear, bursting

longitudinally. Ovary 1-celled, with polyspermous parietal

placentas : stigmas equal in number to the placentas, recurved.

Fruit capsular, opening at the top, 1-celled, with polysper-

mous parietal placentas. Seeds enveloped in a membranous

finely reticulated integument. Embryo straight, without

albumen ; its radicle turned towards the hilum.

—

Herbaceous,

branched exotics. Leaves alternate, cut, compound, without sti-

pules. Flowers in axillary racemes.

Mr. Lindley places this Order near Resedacece.—Ex. Datisca.

Ord. CLXXV. EMPETRE^. Nutt. Crowberry

Family.

Flowers dioecious, separated, or polygamous. Perianth (?) of

many imbricated scales, of which the 2—4 inner ones are

sometimes larger, equal and petaloid. Stamens 2—4, alternat-

ing with the inner segments of the perianth : filaments long

;

anthers 2-celled, roundish, the cells bursting along their

margin. Ovary free, situated on a small fleshy disk : cells

variable. Ovules solitaiy, ascending. Style 1 : stigma multifid,

subpeltate. Fruit fleshy, surrounded by the persistent peri-

anth, 3—9-celled, the coating of the cells bony. Seeds soli-

tary, ascending : testa membranaceous. Embryo cylindrical,

2 c
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in the axis of a fleshy or somewhat horny albumen : radicle

inferior : cotyledons much shorter than the radicle.

—

Small

heath-like shrubs, of Europe and N. America, and the Straits of

Magellan. Leaves evergreen, alternate or verticillate, without

stipules. Flowers small, axillary.

Ex. Empefrwn.* Ceratiola.

Ord. CLXXVI. EUPHORBIACE^. Juss. Spurge

or Eiiphorbium Family, Suppl.f. 268, 269.

Flowers separated, naked, or with a 3- or more cleft peri-

anth. Barren Fl. Stamens definite or indefinite, distinct

or monadelphous: anthers 2-celled.

—

Fertile Fl. Ovary free,

single, sessile or stalked, 2—3- or more celled. Ovules soli-

tary or in pairs, suspended from the inner angle of the cell

:

styles 2, 3 or many : stigmas simple, with many lobes or

compound. Fruit of 2, 3, or more dehiscent cells (or cocci),

separating with elasticity from their common axis. Seeds soli-

tary or in pairs, suspended, arillate. Embryo in the axis of

a fleshy albumen: radicle superior: cotyledons flat.— Trees,

shrubs or herbs, sometimes succulent and leafless, most common
in the tropics, rare in cold and even temperate climates ; abound-

ing in an acrid and milky juice. Leaves alternate, opposite or

ivhorled, rarely compound, often stipuled.

This extensive and important Order affords a milky juice, which
is acrid, caustic and frequently higldy poisonous. Many indivi-

duals belonging to it yield Caoutchouc, some are important articles

of food. The albumen of the seeds in Euphorbiacece is harmless
and even eatable. The embryo is acrid and dangerous. Adrien de
Jussieu, in his valuable Memoir of the Genera of this Oi'der, has
the following groupes or Tribes.

Tribe I. Bcxe^e. Bartl. Box Tribe.—Cells with 2 ovules.

Stamens definite, inserted beneatli the sessile rudiment of the

pistil—Ex. Buxus,* Suppl. f. 269, the Box ; its leaves are

purgative.

Tribe II. Phyllanthe^. Bartl. Phyllanthus Tribe.-—Cells

with 2 ovules. Stamens definite, inserted in the centre of the

flower. Flowers glomerated or fascicled or solitary.—Ex.
Phyllanthus ; narcotic ; used to intoxicate Fish. Cicca, whose
fruit is esculent, and subacid ; its seeds cathartic ; its leaves

sudorific.
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Tribe III. Ricine^. Sard. Castor-oil Plant Tribe.—Cells

with one ovule. Flowers often with an apparent corolla, fasci-

cled, spiked, racemose or panicled, with definite or indefinite

stamens.—Ex. Croton ; the Cascarilla of Europe is supposed to

be tlie C. Eleuteria ; and is the Quina blanca of Vera Cruz. C.

Tiglium yields the Oil of Tiglium, a drastic purgative; C. (^Cro-

zophora, Neck.~) tinctoriiim affords Turnsol, a valuable dye, and
is itself highly acrid and drastic. Ricinus, from whose seeds is

extracted the well known Castor-oil. Jatropha ; J. (or Janiphd)

Manihot affords Cassava in its roots, though when raw the

juice is among the most powerful of poisons. Aleurites ; the

fruits of A. triloba are the " Candle-nuts," of the Sandwich
islanders; which, besides being roasted and eaten, are formed into

torches, by stringing a number of them on a rush, and enclosing

them in the leaf of the Dracaena terminalis. SipJionia {Hevea,

Aubl.) ; S. elastica affords the Caoutchouc of Guiana.

Tribe IV. Acalyphe^. Bartl. Acalypha Tribe.—Cells with

;
one ovule. Flowers apetalous, clustered or spiked, rarely some-
what racemose. Stamens definite or indefinite Ex. Acalypha.

Mercurialis,* a dangerous purgative ; yet it has, when boiled,

been eaten as a potherb.

Tribe V. Hippomane^, Bartl. Mancliineel Tribe.— Cells

with one ovule. Flowers apetalous. Stamens definite. Brae-
teas large, many-flowered, spicate.—Ex. Sapium. Styllingia.

Hippomane ; one of tlie most dangerous of all plants, so powerful
is its poison. Hura; H, crepitans bears the curious fruit,

known as the " Sand-box;" the juice is very purgative.

Tribe VI. Euphorbie^. Bartl. Spurge or Euphorbium
Tribe.—Cells 1-seeded. Flowers naked, monoecious, enclosed in

a common involucre.—Ex. Euphorbia,* Siippl. f. 268 ; many of

the species are employed as emetics, but especially E. Ipecacu-

anha in N. America, where it is a native. E. ojfficinarum, antiquo-

rum and Canarieiisis give the Euphorbium of the Materia Medica.

Others are said to yield Caoutchouc. Professor Lindley states

that the African Teak, now extensively used in our Dock-yards,

is supposed to be an Euphorbiaceous Tree.

Ord. CLXXVII. URTICE^. Juss. Nettle Family,

SuppLf. 273, 274.

Flowers monoecious or dioecious, solitary, scattered or

clustered, or surrounded by a 1-leaved involucre. Perianth

of one piece, membranaceous, lobed, persistent. Bakren
Fl. Stamens definite, inserted into the base of the perianth

and opposite its lobes : anthers curved inwards in aestivation,
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and often curving backwards with elasticity when bursting.

—

Fertile Fl. Ovary simple, free : ovule solitary, erect

:

stigma 1. Fruit an achenium, surrounded by the membran-

ous or fleshy perianth. Embryo straight, curved or spiral,

with or without albumen : radicle superior and thus remote

from the hilum.— Trees or shrubs, of almost every part of the

world. Leaves alternate, sometimes opposite, ivith stipules often

hispid and stinging, (sometimes very powerfully soJ or rough.

Tribe I. Urtxcej?;. Nettle Tribe Stamens incurved and

irritable in sestivation. Embryo straight Ex. Urtica,* Suppl.

f. 273 ; remarkable for its tenacious fibres which are made into

cordage and j»aper. Parietaria ;* Pellitory of the Wall. Trophis.

Tribe II. Cannabine^. Hemp Tribe.—Stamens not incurved

nor irritable in sestivation. Embryo curved or spiral.—Ex. Can-
nabis, the Hemp ; which possesses powerfully narcotic qualities :

as does Humulus,* the Hop ; Suppl. f. 274.

Ord. CLXXVIII. ARTOCARPE^. Br. Bread-Fruit

Family, Suppl. f. 92—95, Scf. 212.

Flowers monoecious or dioecious, in heads or catkins. Peri-

anth usually divided and membranaceous, often tubular or

entire. Barren Fl. Stamens uncertain in number, 1 or

many, straight during aestivation.

—

Fertile Fl. Perianth

none, or as in the sterile flowers. Ovary free, or slightly

adherent with the perianth, 1—2-celled, with 1 or 2 ovules,

which are suspended (erect, Bartling)
;
style single, filiform;

stigma bifid. Fruit usually a fleshy receptacle, covered with

numerous pericarps, lying amongst the persistent perianths,

or enclosing them within its cavity
;
occasionally consisting of

a single nut, covered by a succulent involucre. Seed soli-

tary, suspended, with or without albumen. Embryo curved ;

radicle directed towards the hilum.

—

Trees, shrubs or herbs,

chiefy inhabiting the tropics ; with alternate, rarely opposite,

petiolated, entire, toothed or lobed leaves, frequently covered with

asperities. Stipules membranous, deciduous, convolute in ver-

nation.

Plants, containing very opposite properties ; some affording

wholesome fruits, others the most deadly poisons.—Ex. Dorstenia :

Suppl. f. 272. One of the species is B. Contrayerva. Ficus,

Suppl.
f.

92—95, the Fig ; a genus consisting of very numerous
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species: F. Carica is the esculent fig; F. toxicaria, as its name
implies, is highly poisonous : F. religiosa is the Banyan or sacred

Fig of India : F. Sycamorus, the Sycamine tree of Scripture. Ce-

cropia, the Cannon-wood tree, like several others of the family,

yields caoutchouc. Artocarpus ; A. incisa is the Bread fruit : A.
integrifoUa, the Jack tree. Morus, the ftlulberry ; M. tinctoria

yields the well known yellow dye called Fustic. Broiissonetia,

the Paper Mulberry. Antiaris ; A. Toxicodendron is the Poison

Upas of Java Brosimum :—the Galactodendron utile, called Palo

de Vacca, or Cow-Tree of South America, is referred by Mr. Don
to this Genus. When the trunk is wounded, a milky fluid issues,

which is nutritious, and eagerly sought after by the natives.

OiiD. CLXXIX. ULMACE^. Mirb. Elm Family.

Flowers perfect, or polygamous, often clustered. Perianth

free, monophyllous, campanulate, divided. Stamens definite,

inserted into the base of the perianth, straight in aestivation.

Ovary free, 2-celled : ovules solitary, pendulous
; stigmas

2, distinct. Fruit 1—2-celled, indehiscent, membranous or

drupaceous. Seed solitai-y, pendulous. Albumen little or

none. Embryo straight; cotyledons foliaceous ; radicle supe-

rior.— Trees or shrubs of the colder or temperate parts of the

northern hemisphere,, with scabrous, alternate, simple, deciduous

leaves and stipules.

Ex. Ulmus ;* the Elm, whose bark is slightly bitter and astrin-

gent. Celtis.

Ord. CLXXX. MONIMIE^. Juss. Monimia

Family.

Flowers separated, involucrate ; involucre toothed or lobed.

Perianth none. Stamens numerous, covering the whole in-

terior of the involucre: anthers 2-celled, bursting longitu-

dinally. Ovaries several, sessile, enclosed within the tube of

the involucre. Ovule solitary, pendulous; style 1 ;
stigma 1.

Fruit consisting of several 1-seeded nuts, enclosed within the

enlarged involucre. Seed pendulous. Embryo within a

copious albumen ; radicle superior.— Trees or shrubs of South

America, exhaling an aromatic odour, similar to that of Laurels

and Myrtles. Leaves opposite, without stipules. Flowers axil-

lary, in short racemes.

Ex, Monimia, Boldoa.
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Ord. CLXXXI. ATHEROSPERME^. Br. Atheros-

perma Family.

Flowers separated or perfect. Perianth tubular, divided

at the top into several segments, usually placed in two

rows, the inner of which is somewhat petaloid; to these are

superadded some scales^ in the fertile or perfect flowers.

Stamens, in the barren flowers, very numerous, in the bottom

of the perianth, with scales among them; in the perfect,

fewer, and arising from the orifice of the perianth; anthers

adnate, 2-celled, bursting with a valve which separates from

the base to the apex. Ovaries more than one, usually inde-

finite, each with a single erect ovule : styles simple, arising

from the side or from the base : stigmas simple. Nuts ter-

minated by the persistent style become feathery, enclosed in

the enlarged tube of the perianth. Seed solitary, erect.

Embryo short, erect, at the base of a soft fleshy albumen

;

radicle inferior.

—

Aromatic trees and shrubs of Australia and

S. America. Leaves opposite, without stipides. Flowers axil-

lary, solitary.

Ex. Pavonia. Atherosperma.

Ord. CLXXXII. LACISTEME.E. Mart. Lacistema

Family.

Perianth in several narrow divisions, covered over by a

dilated bractea. Stamens hypogynous, standing on one

side of the ovary, with a thick 2-lobed connectivum, at the

apex of each of the lobes of which is placed a single cell of an

anther, bursting transversely. Ovary free, seated in a

fleshy disk, 1-celled, with several ovules attached to parietal

placentas: stigmas 2—3, sessile, or on a style. Fruit

capsular, one-celled, splitting into 2 or 3 valves, each of

which bears a placenta in the middle. Seed usually, by im-

perfection, solitary, suspended, with a fleshy arillus : testa

crustaceous : albumen fleshy. Embryo inverted, with plane

cotyledons, and a straight superior radicle.

—

Small frees
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or shrubs, of tropical America. Leaves simple, alternate,

stipuled. Flowers disposed in clustered axillary catkins.

Ex. Lacistcma.

Ord. CLXXXIII. PIPERACE^. Rich. Pepper

Family.

Flowers naked, subtended by a bractea. Stamens definite, or

indefinite, arranged on one side, or all round the ovary, to the

base of which they are more or less attached : anthers

I—2-celled. Ovary free, simple, 1-celled, containing a

single erect ovule : stigma simple, sessile, often peltate,

I'ather oblique. Fruit somewhat fleshy, indehiscent, 1-celled,

1-seeded : seed erect, with the embryo lying in a fleshy sack,

placed on the outside of the albumen, and at the opposite

extremity to thehilum.— Tropical shrubs or herbaceous plants,

comparatively rare in Africa ; often climbing. Leaves oppo-

site, verticillate, or by imperfection alternate, without stipules.

Flowers usually sessile, in catkins or spikes, which are terminal,

or axillary, or opposite the leaves.

By many this Order is arranged near Aroidece, amongst tlie

MoNOCOTYLEDONous Plants.—Ex. PipcT, a well known aro-

matic genus. P. nigrum is the Pepper of the shops : P. Betle, the

Betel. Peperomia.

[
Ord. CLXXXIV. SAURURIE^. Rich. Saururus

Family.

Flowers naked, perfect, seated upon a scale. Stamens

3—6, clavate, hypogynous, or cohering with the angles of

the germen, persistent ; filaments slender ; anthers contin-

uous with the filament, with a thick connectivum, and 2 lobes

bursting longitudinally. Ovaries 4, each distinct, with 1

ascending ovule, and a sessile recurved stigma ; or connate

into a 3—4-celled pistil, with a few ascending ovules, and

3 or 4, sessile, recurved stigmas. Fruit consisting of 4

fleshy, indehiscent nuts ; or a 3—4-celled capsule, opening

at the apex, and containing several ascending seeds. Seeds

with a membranous testa
; embryo minute, enclosed in a

fleshy sack, which is situated on the outside of a hard mealy
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albumen, at the opposite extremity from the hilum.

—

Her-

baceous plants of North America, Northern India, China, and

the Cape of Good Hope ; growing in marshes, or in the water.

Leaves alternate, with stipules. Flowers growing in spikes.

This Order again seems intermediate between the Monoco-
tyledon es and DicoTYLEDONES.—Ex. Saururus, Aponogeton.

Mr. Arnott refers the genus Houttuynia to this Family, while

others arrange it with the Aroidece.

Ord. CLXXXV. CHLORANTHE^. Br. Chloran-

thus Family.

Flowers naked, spiked, perfect or separated, subtended by

a scale. Stamens lateral ; if more than 1, connate, definite :

anthers 1-celled, bursting longitudinally, each adnate to a

fleshy connectiviim, which coheres laterally in various degrees,

(2 -celled, according to some :) filaments slightly adhering

to the ovary. Ovary 1-celled: stigma simple, sessile : ovule

pendulous. Fruit drupaceous, indehiscent. Seed pendulous

;

embryo minute, placed at the apex of a fleshy albumen,

with the radicle inferior, and consequently remote from the

hilum : cotyledons divaricate.

—

Tropical, herbaceous plants or

undershrubs ; aromatic and sthrmlant. Stems jointed, swollen

below the joints. Leaves opposite, simple, with sheathing peti-

oles, and minute intervening stipules. Flowers in terminal

spikes.

An Order, differing from the two preceding in the absence of

a sack to the embryo, in the pendulous ovule, and opposite leaves,

with intermediate stipules.—Ex. Chloranthus. Hedyosmum.

Ord. CLXXXVl. STILAGINE^. Ag. Stilago Family.

Flowers separated. Perianth 3— 4-partite. Stamens 2

or more, arising from a tumid receptacle. Filaments capil-

lary: anthers innate, 2-lobed, with a fleshy connectivum, and

vertical cells opening transversely. Ovary free : stigma

sessile, 3—4-toothed. Fruit drupaceous, with 1 seed and
an abortive ovule. Seed suspended. Embryo green, with

foliaceous cotyledons, lying in the midst of a copious fleshy

albumen.

—

East Indian trees or shrubs. Leaves alternate,

simple, with deciduous stipules.

Ex. Stilago. Antidesma.
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Ord. CLXXXVII. JUGLANDINE^. DC. Walnut and

Hickory Family.

Flowers monoecious : Barren flowers amentaceous

:

Perianth scaly, laterally and more or less deeply 2- or 6-lobed.

Stamens indefinite, hypogynous; filaments very short, dis-

tinct : anthers 2-celled, fixed by the base. Fertile flowers ;

Perianth double or single, adherent with the ovary, the ex-

ternal one 4-cleft, the internal, when present, of 4 pieces.

Ovary 1-celled, with an erect ovule : styles sometimes 1 or

2, very short and with 2 thick stigmas ; or none and with

the stigma large, discoid, 4-lobed. Drupe fleshy, including

a 2—4-valved, 1-celled nut. Seed 4-lobed, covered with a

membranous integument. Albumen none. Embryo large:

cotyledons fleshy, 2-lobed, wrinkled : radicle superior.— Trees,

chiefly of N. America and NortMrn India. Leaves alter-

nate, imparipinnate ; without stipules or pellucid dots. Fertile

flowers lax.

Ex. Juglans ; the Walnut, a native of Persia and the Levant
and of Caucasus. Carya, the Hickory, peculiar to North America.

These genera are placed in TerebinthacecB (to which they have

considerable affinity) by many authors.

Ord. CLXXXVIII. AMENTACEA. Juss. Amentaceous

Family, Supplf. 80—91.

Flowers dioecious, monoecious, or rarely perfect. Barren
FLOWERS capitate, or amentaceous, subtended with a scale or

scale-like perianth. Stamens inserted upon the scale, almost

always monadelphous ; anthers 2-celled. Fertile flowers

fascicled, solitary or in close catkins, subtended by a scale.

Ovary free, simple or rarely compound. Stigmas several.

Fruits as many as there are ovules, bony or membranaceous.

Albumen none or thin. Embryo straight or curved, plane;

radicle generally superior.

—

Trees or shrubs, with mostly

deciduous leaves, the younger ones with 2 stipules at the base.

Suborder I. Salicine^. Bich. Willow Tribe, Suppl. f. 85
—91.—Flowers dioecious, solitary in the axil of each scale,

amentaceous. Sterile Fl. arranged in a cylindrical catkin,

with a gland at the base of each. Stamens 1—80, frequently 2,
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distinct, rarely monadelphoiis. Fertile Fl. in an ovate or
cylindrical catkin, with a gland at their base. Ovary 1-celled;

style simple
; stigmas 2, often bifid. Capsule 1-celled, 2-valved,

with many seeds. Seeds small, pendulous, without albumen,
all over hairy or comate. Embryo straight : radicle directed

to the hilum: cotyledons nearly plane, foliaceous Trees or

shrubs, rare in the tropics and loarm climates, frequent in the north ;

with alternate, simple leaves, mostlyfurnished with stipules which are

deciduous or persistent, membranaceous or foliaceous.—To this

tribe belong many valuable trees affording timber : their bark
is astringent.—Ex. Salix,* Siippl. f. 85—87, the Willow, Sal-

low and Ozier. Populus,* Suppl.f. 88—91, the Poplar.

Suborder II. BETULiNEiE. Rich. Birch and Alder Tribe.

—

Flowers separated, monoecious, amentaceous. Sterile Fl.
sometimes with a membranous lobed perianth. Stamens dis-

tinct, rarely monadelphous ; anthers 2-celled. Fertile Fl.
Ovary free, 2-celled : ovules definite, pendulous

;
style single or

none
;
stigmas 2. Fruit membranaceous or subcoriaceous, com-

pressed, indehiscent, 2- or, by imperfection, 1-celled. Seeds pen-

dulous, naked. Albumen none. Embryo straight : radicle supe-

rior Trees or shrubs, chiefly of the northern parts of the Old
World. Leaves alternate, simple, petioled ; stipules deciduous.—An
Order chiefly valuable on account of its timber ; the bark is

astringent.—Ex. Betula,* the Birch. Alnus,* the Aldei\

Suborder III. PlatanEjE. Juss. Plane Tribe.—Flowers mo-
noecious, collected into globose or oblong heads or catkins, and

sometimes surrounded at the base by a 4-leaved involucre.

Sterile Fl.: scales linear, very small and numerous, mixed with

the stamens. Fertile Fl. : scales mixed with the flowers or

none. Ovaries terminated by a thick style, bearing the stig-

matic surface on one side : ovules solitary, or 2, one above the

other and suspended. Nuts, in consequence of mutual com-
pression, clavate, with a persistent recurved style. Seeds soli-

tary or rarely in pairs, pendulous, elongated : testa thick.

Embi'yo long, cylindrical, lying in the axis of a fleshy albu-

men, with the radicle turned to the extremity next (opposite,

A. Rich.) the hilum.

—

Large timber-trees or shrubs, of the south

of Europe and North America. Leaves alternate, palmate or

toothed, loith various sheathing stipules. Catkins globose, pendu-

lous.—Ex. Platanus.

Suborder IV. Cupulifer^e. Rich. Oak Tribe, Suppl.f. 80

—

84.—Flowers monoecious. Barren ones amentaceous. Stamens

5—20, inserted into the centre of the scales or perianth, gener-

ally distinct. Fertile Fl. aggregate or amentaceous. Perianth

adnate with the ovary, with a small toothed limb, and with a
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coriaceous involucre (cupule) at tlie base, vai'iously formed.

Ovary with 2 or several cells and several ovules, the greater

number of which are abortive : stigmas several, nearly sessile,

distinct. Pericarp (glans) bony or coriaceous, l-celled, more or

less enclosed in the enlarged involucre. Seed solitary or 2—.9,

pendulous, without albumen. Embryo large, with plano-convex,

fleshy cotyledons and a minute superior radicle Trees and
shrubs, mostly confined to the temperate parts of the nortJiern hemis-

phere. Leaves alternate, with deciduous stipules.

An extremely valuable family.—Ex. Quercus,* Suppl.f. 80—84,

the Oak ;
independent of the impoi'tance of the timber, cork is

afforded by an oak, Q. Suber ; galls by our common Oaks ; a

dye by Q. ^gilops, or Velonia oak. Castanea,* the sweet or

Spanish Chestnut. Fagiis,* the Beech. Corylus,* the Hasel and
Filberd. Carpiiius,* the Hornbeam.

Ord. CLXXXIX. MYRICE^. Rich. Gale Family.

Flowers separated, amentaceous. Barren Fl. Stamens

1 or several, each with a hypogynous scale. Anthers 2—4-

celled, opening lengthwise.

—

Fertile Fl. Ovary 1-ceIled,

surrounded by several hypogynous scales : ovule solitary,

erect, with a foramen in the apex : stigmas 2, subulate.

Fruit often covered with waxy secretions, drupaceous, form-

ed of the hypogynous scales of the ovary, become fleshy and

adherent, or dry and dehiscent, with the scales distinct.

Seed solitary, erect. Embryo without albumen
; cotyledons

plano-convex ; radicle short, superior.

—

Shrubs or trees of
various countries, with minute glands and dots. Leaves alter-

nate, simple, with or without stipides : sometimes leafless, with

filiform and jointed branches, bearing membranous toothed

sheaths at the articidations.

Ex. Myrica ;* aromatic shrubs : M. cerifera yields a copious

wax employed in the arts, and is astringent. Comptonia. Ca-
sarina and Calythrix, are two genera abundant in New Holland.

Ord. CXC. CONIFERS. Juss. Fir Family,

Suppl.f 275—277.

Flowers monoecious or dioecious. Sterile el. monandrous

or monadelphous ; each floret consisting of a single stamen,

or of a few united, collected in a deciduous catkin about a

common rachis. Anthers 2-lobed or many-lobed, bursting
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outwardly; often terminated by a crest, which is an uncon-

verted portion of the scale out of which each stamen is formed

:

pollen large, usually compound.

—

Fertile fl. generally in

cones, sometimes solitary. Ovary in the cones, spread open,

and having the appearance of a flat scale destitute of style or

stigma, and arising from the axil of a membranous bractea; in

the solitary flower apparently wanting. Ovules naked; in the

cones in pairs on the face of the ovary, having an inverted posi-

tion, and consisting of 1 or 2 membranes open at the apex,

and of a nucleus, in the solitary flower erect. Fruit consisting

either of a solitary naked seed, or of a cone ; the latter, form-

ed of the scale-shaped ovaries, become enlarged and indurated,

and occasionally of the bracteas also, which are sometimes

obliterated, and sometimes extend beyond the scales in the

form of a lobed appendage. Seeds with a hard crustaceous

integument. Embryo in the midst of a fleshy and oily albu-

men, with 2 or many opposite cotyledons : the radicle next

the apex of the seed, and having an organic connexion with

the albumen.

—

Resinous trees or shrubs, inhabitants of very

different parts of the ivorld. Leaves linear, acerose or lanceo-

late, rigid, entire at the margins or dilated and lobed, always

with parallel veins, sometimesfascicled and sheathed at the base.

I have adopted entirely Mr. Lindley's chai-acter of this impor-

tant Order, whose structure has only recently been fully explain-

ed by Brown and Richard, and which, with the following, forms
one of the two groupes into which Mr. Lindley divides all

" Vascular or Flowering Plants ;" the Angiosperm^ and the

Gymnosperim^. To the latter the two Families in question be-

long ; they alone possessing really naked ovules. The wood too of

the " GymnospermcB" is described as having " vessels with large

apparent perforations, to which nothing similar has been seen else-

where."

Tribe I. Abietin^. Rich. Pine Tribe.

—

Pinus* SuppLf, 276, a

genus of the temperate or colder parts of the northern hemi-

sphere, often divided into Pinus, the true Fir or Pine : Abies,

the Spruce : and Larix, the Larch ;—from which, as is well

known, we derive some of our most valuable timber, turpentine,

&c. P. sylvestris, the only species of the Genus we have in

Britain, is that which yields pitch and turpentine : its wood is

' the red or yellow deal of the north of Europe. From P. Pumilio
we derive Hungarian balsam ; from P. Pinea, whose seeds are
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esculent, Carpathian balsam ; from P. Pinaster, Bordeaux turpen-

tine : the p. Lambertiana of Mr. Douglas and the P, Douglasii of

Mr. Sabine attain to a height of 230 feet and upwards on the

western declivity of the Rocky Mountains : Abies communis is the

Norway Spruce : A. halsamea, the Balm of Gilead Fir, and it also

yields the Canadian balsam. Spruce Beer is made of an extract

from the branches of the Hemlock Spruce, A. Canadensis. Ve-
netian turpentine is the produce of Larix communis : L. Cedrus,

the Cedar of Lebanon. Cunningliamia ; Dammara and Arau-
caria are magnificent trees of this family, peculiar to the southern

hemisphere.

Tribe II. CupressinEjE. Pick, Cypress Family.— Thuja;

T. occidentalis is the Arbor vitce. of our Gardens : T. articulaia

{quadrivalvis), is supposed to produce the Gum (so called, or

rather resin) Sandarach. Cupressus: the common or funereal Cy-
press is C. sempervirens, and its wood is of great durability. The
doors of St. Peter's at Rome are made of it, which have lasted

1,100 years. Juniperus :* the berries of our common Juni-

per, J. communis, are used to flavour gin : " Cedar pencils" are

made of the wood of J. Virginiana, or red Cedar. Savin is

from J. Sabina.

Tribe III. Taxine^. Rich. Yew Tribe.— ThOTzs,* Supplf.215.
Podocarpus. Dacrydium, Suppl.f. 277. Ephedra. Calliiris.

Ord. CXCI. CYCADE^. Rich. Cycas Family.

Flowers naked, dioecious, amentaceous. Sterile Fl.

2—5-androus, crowded on the back of the scales of an amen-

tum. Anthers sessile, l-celled, opening internally and lon-

gitudinally. Fertile Flowers. Spadices collected into

cones, sometimes similar to the scales of the sterile flowers.

Ovules solitary, naked, with no other pericarp or covering than

the scales upon which they are situated. Seed with a bony

integument. Albumen fleshy, solid. Embryo inverted, with

a long stalk or funiculus by which the radicle is attached, im-

perfectly dicotyledonous, the cotyledons connate at the

extremity: plumule a little scale, conspicuous before ger-

mination.

—

Plants of tropical America, of Asia, and south-

ern Africa, ivith the habit of Palms. Fronds pinnated, the

pinnae with a circinnate vernation. Catkins terminal, solitary,

or in pairs. The caiidex is proliferous afterflowering.

Different as the plants of the present Order appear at first sight
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.

from the preceding, the most learned Botanists are agreed as

to their great affinity in structnre, and to the propriety of placing

them near each other.—Ex. Cijcas ; one species, C. circinalis,

yields a kind of Sago in the pith of the young stem. Zamia,

Class II. MONOCOTYLEDONES,t seu ENDooENiE.

Monocotyledonous or Endogenous plants. Trunk formed

of cellular tissue and tubular vessels, which are irregularly

scattered, with no distinction into bark, wood and pith, and

destitute of medullary rays : the oldest formation most exter-

nal, the centre the newest and softest. Leaves mostly alter-

nate, often sheathing, genei-ally with parallel nerves. Flowers

evident, the parts of which they are composed mostly arranged

in a ternary manner; the perianth very frequently single.

Embryo with 1 cotyledon ; if with 2, then the accessory one is

imperfect and alternate with the other. Plumule included

within the cotyledon, of which the opposite extremity usually

encloses the radicle, and through which it bursts on germina-

tion.

Subclass I. PEXALoiDEiE. Flowers with the segments of

the perianth verticillate, in one or two rows, or wanting

and naked, not covered by imbricated bracteas,:]:

A. Stamens hypogynous.

Ord. CXCII. COMMELINE^. Br. Spider-wort

Family.

Perianth of 6 divisions, in a double series : outer tripartite,

somewhat resembling a calyx ; inner petaloid, with the claws

of the petals sometimes connate. Stamens 6, or fewer,

hypogynous, some often imperfect, and with the anthers dis-

torted. Ovary 3-celled, few-seeded. Style 1 : stigma 1.

Capsule 2—3-celled, 2—3-valved ; the valves bearing the dis-

f fiovos, one, and xorvX'/i^av, cotyledon.

\ Thus excluding the Grasses and Cyperaceous families, where the flowers

are covered with membranaceous imbricated scales or bracteas, and hence

glumaceous.
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sepiments in the middle. Seeds often in pairs, inserted in

the inner angle of the cell. Embryo flat and circular,

immersed in the cavity of the densely fleshy albumen,

remote from the hilum.

—

Herbs, of the warm parts of the

world, the leaves usually sheathing at the base,

Ex. Commelina, Tradescantia.

Ord. CXCIII. ALISMACEtE. Br. (in part) Water-

Plantain Family.

Perianth of 6 divisions, in two rows ; outer herbaceous,

inner petaloid. Stamens definite or indefinite. Ovaries

free, many, 1 -celled ; ovules erector ascending, solitary, or

two, attached to the suture, at a distance from each other :

styles and stigmas as many as there are ovaries. Seed

without albumen. Embryo shaped like a horse-shoe, with

its radicle next the hilum.

—

Aquatic or floating herbaceous

plants. Leaves with parallel veins.

Ex. Sagittaria.* Alisma.* Actinocarpus.*

Ord. CXCIV. BUTOME^. Rich. Flowering-Rush

Family, Suppl.f. 14.

Perianth of 6 divisions, in two rows; outer sometimes

herbaceous, inner petaloid. Stamens definite or indefinite.

Ovaries 3— 6, or more, more or less free or iniited : styles

and stigmas of the same number. Follicles many-seeded,

distinct and rostrate, or united into a single mass. Seeds

very minute, attached to the whole of the inner surface of

the pericarp. Albumen none. Embryo straight or curved

;

its radicle next the hilum.

—

Aquatic plants, of Europe and

South America, and the East Indies. Leaves trigonous or

flat, and with parallel veins, in Limnocharis yielding a milky

juice. Flowers in umbels, handsome, yellowish, or purple.

Ex. Butomus,* Suppl.f. 14. Limnocharis. Hydrocleys, '

Ord. CXCV. JUNCAGINE^. Bich. Arrow-grass

Family.

Perianth of 6 divisions, in a double row both herba-
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ceous, rarely wanting. Stamens 6. Ovaries 3—6, firmly

cohering; ovules 1, or 2, approximated by their base, erect.

Fruit dry, 1—2-seeded. Seeds erect. Albumen none. Em-
bryo with a lateral cleft, for the emission of the plumule (as

in AroideoE) ; radicle straight, remote from the hilum.

—

Marsh plants, generally dispersed. Leaves narrow. Flowers

inconspicuous, in spikes or racemes.

Ex. Lilcsa. Triglochin.* Scheuchzeria.*

Ord. CXCVI. PODOSTEME^. Rich. Podostemon

Family.

Flowers naked, perfect, bursting through an irregularly

lacerated spatha. Stamens hypogynous, varying from 2 to

an indefinite number, either placed all round the ovary or

on one side of it, monadelphous, alternately sterile : anthers

oblong, 2-celled, bursting longitudinally. Ovary 2-celled,

with numerous ovules attached to a fleshy, central placenta

:

styles or stigmas 2 or 3, and sessile. Fruit slightly pedi-

cellate, ribbed, capsular, opening by two valves, which fall

off from the dissepiment, which is parallel with them. Seeds

numerous, minute, their structure unknown, or (according to

Von Martins) entirely simple.

—

Herbaceous branched aquatic

plants of N. and S. America, and the islands off the East coast of
Africa. Leaves capillary or linear, or irregularly lacerated, or

minute and densely imbricated, decurrent on the stem, with

which they are not articidated. Flowers axillary or terminal,

inconspicuous.

The situation of this Oi'der is by no means correctly known.
Professor Lindley places it near Piperacece, among- the Dicoty-
ledonous Plants ; while Achille Richard seems to be of opinion

that it, as well as JuncaginecB, and Butomece, should be united to

Alismacece.—Ex. Podostemon.

Ord. CXCVII. PANDANE^. Br. Screw-Pine Family.

Flowers dioecious or polygamous, naked, entirely covering

a spadix. Sterile Fl. Filaments with 1- or 2-celled an-

thers.

—

Fertile Fl. Ovaries usually collected in parcels, 1-

<;elled, with as many sessile, adnata stigmas as there are ovaries.
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Drupes fibrous, usually united in parcels, each 1-seeded ; or

many-celled beri-ies, the cells many-seeded. Albumen fleshy.

Embryo in the axis, erect: plumule inconspicuous.

—

Tropi-

cal plants, chiefly inhabiting the islands of the Indian Ocean,

especially Mauritius and Bourbon, with arborescent stems, dicho-

tomously branched, often sending down runners; or weak and

decumbent. Leaves spirally arranged, elongated, linear-lanceo-

late, amplexicaid ; the margins generally spiny. Floral leaves

smaller, often coloured.

The fruit and even flowers of Pandanus odoratissinius are

eaten, while its leaves are employed for thatching and cordage

and other economical purposes.—Ex. pandanus, Freycinetia.

Ord. CXCVIII. AROIDE^. Br. Juss. {including Ty^X^^).

Arum Family, Suppl.f. 13 7, 138.

Flowers arranged upon a spadix; sometimes separated,

and most frequently naked ; sometimes perfect, with a 4—6-

rarely 3-partite perianth. Stamens in the naked flowers

aggregate : in the covered ones opposite to the lobes of the

perianth, most frequently equal to them in number : anthers

turned outwards. Ovaries, in the separated flowers, aggre-

gate and occupying the lower portion of the spadix : in

the perfect ones, solitary within the perianth, free, 1—3-

celled, 1- many-seeded; ovules erect, sometimes inverted or

pai'ietal. Style none or simple : stigma one. Pericarp

indehiscent, berried, or nut-like. Seeds albuminose, rarely

(germination having commenced?) without albumen. Embryo
straight, in the axis of the albumen, with a cleft on one side

in which the plumule lies ; radicle obtuse, directed towards

the hilum, or rarely opposite to it.

—

Herbaceous or suffruti-

cose plants, most abundant in the tropics. Roots frequently tube-

rous or thickened. Leaves sheathing, simple or compound, all

of them often radical. Spadix terminal or lateral or radical,

generally solitary, and enclosed in a spatha ; sometimes naked.

Tribe I. Arine^. True Arum Tribe.—Flowers separated,

perianth none.—Ex. Arum.* This and the other plants of the

groupe possess a highly acrid and poisonous juice, dissipated

however by heat, and then the foliage and roots are generally

2 D
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esculent. The latter in particular contain a valuable fsecula

capable of being converted into bread. Caladium ; C. esculentum

and its affinities are commonly eaten in vrarm climates : C.

Seguinum is called the Dumb Cane, because if only a small

quantity of the juice be applied to the tongue, that oi'gan

swells so as to fill the mouth arfd to prevent the power of

speech.

Tribe II. ORONTiACEiE. Br. Orontium Tribe—Flowers per-

fect, furnished with a perianth.—Ex. Orontium. Dracontium.

Pothos. Acorus,* Suppl. f. 137.

Tribe III. TvPHEiE. Juss. Reed-mace Tribe.—Flowers separ-

ated, triandrous, furnished with a perianth. Ovary 1-seeded :

ovule pendulous. Seed albumiuose.

—

^yi.Sparganium.* Typha,*

Suppl. f. 138.

Ord. CXCIX. PISTIACE^. Rich. Pistia Family,

Suppl. f. 136.

Flowers 2, naked, enclosed in a spatha.

—

Sterile Fl.

Stamens definite. Fertile Fl. Ovary 1-celIed, with one

or more erect ovules : style short : stigma simple. Fruit

membranaceous or capsular, not opening, 1- or many-seeded.

Seeds with a fungous testa, and a thickened indurated fora-

men. Embryo either in the axis of a fleshy albumen, and

having a lateral cleft for the emission of the plumule, or at

the apex of the nucleus.

—

Aquaticfloating plants, with very

cellular lobed fronds, which bear the flowers from the mar-

gins.

Ex. Pistia. Lemna,* Suppl. f. 136.

Ord. CC. NAIADES. Juss. Pond-weed Family,

Suppl. f. 134, 135.

Flowers sepai'ated, monoecious or dicEcious, sometimes per-

fect. Perianth of 2—4 divisions or pieces or scales. Sta-

mens definite, hypogynous, opposite to the segments of the

perianth. Ovary 1 or more, inserted upon the receptacle or

spadix : ovule solitary
;

style 1 or none : stigma 1, entire or

divided. Fruit dry, indehiscent, 1-celled. Seed solitary,

penduloiis or suspended. Albumen none. Embryo straight

q^r cuvved, with a lateral cleft for the emission of the plumule,
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radicle very large, remote from the hilam.

—

Aquatic floating

herbs. Leavesfrequently linear, with parallel veins, very cellu-

lar. Flowers minute, mostly arranged on a spadix, sometimes

unilateral.

Ex. Naias. Zostera.* Ruppia.* Zannichellia.* Potamogeton,*

Suppl.f. 135. Aponogeton, Suppl.f. 134.

B. Stamens mostly perigynous, often inserted so near

the base of the ovary as to appear hypogynous.

Ord. CCI. BROMELIACE^. Juss. Pine-Apple Family,

Suppl.f. 147.

Perianth 6-parted or tubular, persistent, more or less

cohering with the ovary, in two series, the outer persistent;

inner coloured, withering or deciduous, equal or unequal.

Stamens 6, inserted into the base of the segments of the peri-

anth. Ovary 3-celled, many-seeded: style straight; stigma

3-lobed, often twisted. Fruit capsular or succulent, 3-cel-

led, many-seeded. Seeds numerous : embryo cylindrical, re-

curved, lying in the base of a mealy albumen.

—

Stemless or

short-stemmed plants, of the hotter parts of the New World, with

often rigid channelled leaves, sometimes minutely scaly, with

entire or spiny edges.

Ex. Bromella ; the Pine-Apple. Pitcairnia. Agave, Suppl.f.
147 ; the American Aloe, of which fences are made in many
countries, from which a cordage is prepared, and a vinous spirit

called Pulque, is distilled, is a species of Agave. Tillandsia; the

T. usneoides foi-ms such dense masses with its wiry stems and dense

leaves on the trees of Louisiana as absolutely to darken the forests,

Ord. ecu. SMILACE^. Br. Smilax Family,

Supplf. 143, 144.

Flowers perfect or dioecious. Perianth free, petaloid, 6-

partite. Stamens 6, inserted near the base upon the lacinia3,

rarely hypogynous. Ovary 3-celled, with the cells 1- or

many-seeded: style mostly trifid: stigmas as many as there

are styles, or divisions of the styles. (The parts of the

flower are quaternary in Paris.) Berry globose. Seed with

a membranaceous (not black nor crustaceous) testa. Albu-
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men between fleshy and cartilaginous. Embryo frequently

remote from the hilum.

—

Herbaceous or somewhat shrubby

plants, variously dispersed, sometimes climbing and with not

unfrequently reticulated leaves.

Ex. Smilax; the roots of S. Sarsaparilla (the true Sarsaparilla)

and of S. China are both employed in medicine. Paris,* Suppl.f.
145. Convallaria,* Suppl.f. 144. Ruscus.*

Ord. CCIII. ASPHODELE.E. Br. Asphodel Family,

Suppl.f. 149.

Perianth 6-partite or 6-cleft, petaloid, regular. Stamens 6,

inserted upon the perianth, or hypogynous ; the three that are

opposite the outer leaflets sometimes dissimilar or wanting.

Ovary free, 3-celled, with the cells many-, rarely 2-seeded

:

style 1
;
stigma undivided or shortly 3-lobed. Pericarp, in

most, a 3-celled, 3-valved capsule, with the valves bearing

the dissepiments : sometimes an undivided or rarely a tripar-

tite berry. Seeds with a black crustaceous fragile testa.

Albumen fleshy, including the embryo.

A bitter viscid juice prevails in many plants ofthis family— Ex.
Asphodelus. Anthericum.* Allimn,* the Onion kind. Scilla ;*

the root of S. maritima yields the well known and powerful emetic,

purgative and diuretic, called Squills. Sowerbcea, Suppl.
f.

149.

Hyacinthus.* Muscari.* Ornitliogalum.* Gagea.* Asparagus,* Xan-
thon-hcea, the Yellow Gum-tree of N. S. Wales. Yv£ca. Aloe;

affording Soccotrine Aloes in the A. Soccotrina, and Barbadoes

Aloes in A. perfoliata. Phormium ; yielding the valuable fibre

known as New Zealand Flax. DraccBna ; from D. terminalis is

prepared the Ti, a favourite spirit of the Sandwich Islanders : Gum-
Dragon is the concrete juice of D. Draco.

Ord. CCIV. LILIACE^. Juss. Lily Family, Suppl.

f. 146, 148.

Perianth of 6 divisions or pieces, coloured, occasionally

united below into a tube. Stamens 6, inserted upon the

segments of the perianth. Ovary free, 3-celled, many-

seeded : style 1 ; stigma simple or 3-lobed. Fruit dry, cap-

sular, 3-celled, many-seeded, opening through the middle of

the cells. Seeds flat, lying one over another in one or two

rows, with a spongy and dilated, (never black nor crusta-
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ceous,) often winged testa. Embryo in the axis of a fleshy

albumen, with the radicle pointing to the hilum.

—

Generally

bulbous plants^ chiefly of the temperate parts of the northern

hemisphere. Leaves with parallel veins. Flowers large, showy.

Ex. Lilium. Fritillaria.* Blandfordia, Suppl. f. 148. Tulipa,*

Suppl. f. 146 ; whose roots as well as others of this family are

esculent. Erythronium. Hemerocallis. Polyanthes, the Tuberose.

Ord. CCV. GILLIESIE^. Lindl. Gilliesia Family.

Flowers perfect, surrounded by bracteas, the outer of

which are petaloid and herbaceous, the inner depauperated

and collateral. Perianth minute, either a single labelloid

lobe, or an urceolate 6-toothed body. Stamens 6, either all

fertile, or 3 sterile and nearly obliterated. Ovary free, 3-

celled : style 1 : stigma simple. Capsule 3-celled, 3-valved,

dehiscing through the cells, many-seeded. Seeds attached

to the axis, by means of a broad hollow neck : testa black

and brittle. Embryo curved, in the midst of a fleshy albu-

men.

—

Small, herbaceous, bulbous plants of Chili. Leaves

grass-like. Flowers umbellate, somewhat spathaceous, incon-

spicuous.

I here adopt Professor Lindley's views of the structure

of this little tribe : though I have, in the Botanical Magazine
(t. 2716), found reason to differ somewhat in regard to the genus
Gilliesia : while Mr. Arnott considers the real nature of the

flowers to be elucidated by that of Amomece; (see Encycl. Brit. ed.

7. V. 5. p. 134.)—Ex. Gilliesia. Miersia.

Ord. CCVI. MELANTHACE^. Batsch. Colchicum

Family.

Perianth free, petaloid, 6-partite, tubular by the union

of the claws, with the segments in aestivation often involute.

Stamens 6 : anthers often turned outwards. Ovary 3-celled,

many-seeded: style trifid or tripartite: stigmas undivided.

Capsule often separable into 3, sometimes with the valves

bearing the dissepiment in the middle. Seeds with a mem-
branaceous testa, (neither black nor crustaceous.) Albumen
dense, fleshy.

—

Herbaceous plants, ofvarious parts ofthe world,

with fibrous, sometimesfascicled, rarely bulbous roots. Flowers
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either arising immediately from the root, or in panicles on tall

leafy stems, or in spikes or racemes upon naked scapes.

An acrid and highly dangerous Family, powerfully narcotic,

diuretic and cathartic.—Ex. Colchicum ;* from the C. autum-

nale the famous gout-medicine, called Eau medicinale, is prepared.

Veratrum. Melanthium. Bulbocodium.* Tqfieldia.* Helonias.

Calochortus.

Ord. CCVII. PONTEDERIACE^. Ku7ith. Pontede-

ria Family.

Perianth tubular, coloured, with six more or less regular

divisions, and a circinnate aestivation. Stamens 3 or 6, un-

equal, inserted on the perianth. Ovary free, or rarely half-

adnate with the perianth, 3-celled, many-seeded: style 1:

stigma simple. Capsule 3-celled, 3-valved, bursting through

the cells. Seeds definite, attached to a central axis : testa

membranaceous. Embryo straight, in the axis of a somewhat

farinaceous albumen, with the radicle pointing to the small

hilum.

—

Aquatic plants, natives ofthe tropics and ofN. America.

Roots ivith a little calyptriform covering in one species. Leaves

(in one species with the petioles filled with large air-cells to

enable the plants to float,) with parallel veins, sheathing at the

base. Flowersfrequently blue.

Ex. Pontederia. Heteranthera. Leptantlms.

Ord. CCVIII. RESTIACE^. Br. {in part). Pipe-

wort Family.

Perianth free, 2— 6-partite, rarely wanting. Stamens

definite, 1—6, when from 2 to 3, inserted upon the 4—6-

partite perianth and opposite the inner segments ; an-

thers usually 1-celled. Ovary 1-celled, the cells 1-seeded;

ovules pendulous. Pericarp capsulai', or nut-like. Seed

inverted. Albumen of the same shape with the seed. Em-
bryo lentiform, on the outside of the albumen, in the lower

extremity of the seed, remote from the hilum.

—

Herbaceous

or somewhat shrubby plants, chiefly ofwarm countries. Leaves

simple, narrow or none. Culms naked or often sheathing ; the

sheaths cleft on one side, with equitant margins. Flowers
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usually aggregated, spiked or capitate, separated with hracteas,

andgenerally monoecious.

'Ex. Hestio. Elegia. Eriocaulon ;* an aquatic, of which one
species grows in the cold lakes of the western islands of Scotland,

and in Canada ; while all the rest are natives of hot climates.

Ord. CCIX. XYRIDE^. Kunth. Xyris Family.

Perianth 6-partite, in two rows, the outer glumaceous

;

the inner petaloid, unguiculate. Fertile stamens 3, inserted

on the claws of the inner series of the perianth, with 3

sterile ones upon the outer series: anthers turned outwards.

Gvary single : style trifidj stigma obtuse, multifid or divided.

Capsule 1-celled, 3-valved, many-seeded, with parietal placen-

tas. Seed on the outside of the albumen, at the extremity re-

mote from the hilum.

—

Herbaceous plants ofthe hotter parts of

the world, withfibrous roots. Leaves radical, ensiform, tUith

dilated equitant scariose bases. Flowers in terminal, naked,

imbricated heads.

Ex, Xyris.

Ord. GCX. JUNCE^. Juss. {in part.) Rush Family,

Supplf. 145.

Flowers perfect or separated. Perianth free, of 6 divisions,

somewhat glumaceous. Stamens 6, inserted at the base of

the segments of the perianth ; sometimes 3, and opposite the

exterior segments : anthers 2-celled. Ovary 1—3-celled, 1-

many-seeded, or 1-celled and 3-seeded : stigmas generally 3,

sometimes 1. Pericarp capsular, 3-valved, with the valves

bearing the dissepiments in the middle, sometimes without

valves, and by imperfection, 1-seeded. Seed with a testa,

which is neither black nor crustaceous. Albumen dense and
fleshy or cartilaginous. Embryo included.

—

Herbaceous plants,

very generally distributed, with fascicled or fibrous roots.

Leavesflat, with parallel veins, or fistular and harsh. Flowers

generally brown or greenish; yellow in Narthecium.
Mr. Brown observes that the Juncem are intermediate between

JRestiacecs and Asphodelece, differing from the former in having an
included and often a centripetal radicle, with stamens, when only 3,'
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opposite to the exterior leaflets of the perianth :—from the latter,

by the texture of the integument of the seed and of the perianth.

—Ex. Juncus ;* Rushes are used for a variety of economical pur-

poses. Luzula,* Suppl.f. 143. Narthecium.* Kingia. Xerotes.

Aphyllanthes. Philydrum and Flagellaria, doubtfully referred

here by Mr. Brown, are removed to Commelinece by Bartling.

Ord. CCXI. PALM^. Jtiss. Palm Family,

Suppl.f. 142.

Flowers perfect or often polygamous. Perianth with 6

divisions in a double row, persistent, the 3 outer segments

generally smaller; the inner sometimes connate at the base.

Stamens inserted at the bottom of the perianth, genei-ally

definite, opposite to the segments, and equal with them in

number ; rarely 3 ; sometimes, (in certain polygamous indi-

viduals) indefinite. Ovary 1, rarely 1 -seeded, 3-celled, or

deeply 3-lobed; thelobes or cells 1-seeded, with an erect ovule.

Style 1 ;
stigmas 1—3. Pericarp baccate, or a fibrous

drupe. Albumen cartilaginous, and either ruminated, or

with a central or rarely anterior cavity. Embryo lodged in

a peculiar cavity of the albumen, generally remote from the

hilum, dorsal, and indicated by a papilla, cylindrical or com-

pressed and rounded {trochlea, or puUy-shaped, Br.); plumule

included, scarcely perceptible ; the cotyledonous extremity

enlarged in germination, and filling up a pre-existing cavity,

or one formed by the deliquescing of the centre of the

albumen.

—

-Magnificent Vegetables, chiefly inhabiting thetropics,

and having their maximum in S. America. Caudex arborescent,

simple, rarely shrubby and branched, rough with the dilated and

somewhat sheathing bases of the petioles or their scars. Leaves

terminal, clustered, very large, pinnated or flobelliform, plicate in

vernation. Spadix terminal, generally branched, included in a

\- or many-valved spatha. Flowers small, bracteolated. Fruit

sometimes very large.

This Family is well entitled by Linnseus the " Princes" oftheVege-
table Kingdom, including, as it does, individuals of the most graceful

and stately growth,| and rendering the most important services to

f A species of Calamus is described as having its caudex or stem 500 feet

long, and as slender as a reed.
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the natives of the cotintries which they inhabit, supplying them with

food and drink, and material for their clothing and dwellings. One
species, Ceroxylon andicola, Humb., has its trunk covered with a

waxy substance.

Tribe I. SABALiNiE. Mart. Sabal Tribe.—Ex. Chamcedorea.

Sabal. Licuala.

Tribe II. Coryphinje. Mart. Fan-Palm Tribe.—Ex. Rhapis.

Chamcerops, inhabiting the south of Europe, and the southern

states of N. America. Corypha, or the Talipot-tree, whose fan-

like leaf is 20 feet long, and sufficient to shelter 15 or 20 men
from the heat of the burning sun. Phcenix, Suppl.f. 142 ; the

Date Palm is P. dactylifera, and it affords a considerable propor-

tion of the diet of the Arabians.

Tribe III. Lepidocary^. Mart. Lepidocaryum Tribe.—Ex.
Lepidocaryum. 3Iauritia. Calamus ; from C. Draco the East

Indian Dragon's-Blood is obtained. Sagus; S. farinifera, as

well as some other Palms, affords Sgao.

Tribe IV. Borasse^. Mart. Borassus Tribe.—Ex. Borassus.

Lodoicea, of which the fruit is the " double Cocoa-nut" of the

Seychelles islands. (See Bot. Mag. t. 2734, 5, 6, 7, 8.)

Tribe V. Arecin^. Mart. Cabbage-Palm Ti-ibe.—Ex. ^reca;

C. oleracea is the Cabbage- Palm, of which the part eaten is the

heart or young substance of the top : the nuts of A. Catechu,

wrapped in the aromatic leaves of the Betel Pepper, are chewed
in the East like Tobacco, and generally mixed with Chunam.
Elate. Cocos ; the Cocoa-nut, whose 365 virtues are sung by
Hindoo Poets, is the C. nuciftra. Caryota; the young shoots

of C. urens are eaten, and a copious and wholesome fluid is col-

lected from the tiunk.

C. Stamens inserted above the ovary, in consequence of the

adherence of the latter with the tube of the perianth, and

hence epigynous.

Ord. CCXII. BALANOPHOREiE. Rich. Cynomorium
Family.

Flowers monoecious, collected in dense heads, which are

roundish or oblong, usually bearing both kinds of flowers,

but occasionally having them distinct ; the receptacle covered

with scales or setae, variable in form, here and there

bearing also peltate thick scales, rarely naked. Sterile Fl.
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pedicellate
;

perianth deeply S-parted, equal, spreading,

with somewhat concave segments; in Cynomorium there

is a thick, truncate, obconical scale in room of a perianth.

Stamens 1—3 (seldom none), epigynous, with both united

filaments and anthers; the latter 3, in Cynomorium 1 only,

connate, 2-celled, each cell being divided into 2 cavities,

sometimes turned inwards, sometimes outwards, opening by

a longitudinal slit. Fertile Fl. Ovary inferior, 1-celled,

I -seeded, crowned by the limb of the perianth, which is

either marginal and nearly inverted, or consisting of from 2

to 4 unequal leaflets; ovules pendulous: style 1, seldom 2,

filiform, cylindrical : stigma simple, terminal, rather convex.

Fruit a roundish caryopsis, crowned by the remains of the

limb of the perianth. Pericarp rather thick ; albumen glo-

bose, fleshy, cellular, whitish, very large. Embryo very

minute in proportion to the albumen, roundish, whitish,

enclosed in a superficial excavation, undivided.

—

Fungus-

like plants, of warm climates, parasitical upon roots ; roots

fleshy, horizontal, branched; stem naked, or covered by imbri-

cated scales.

A liiglily curious Family, of very douttful affinity.—Ex.
Salanophora, Cynomorium, the Fungus Melittensis, was formerly

much used in medicine.

Ord. CCXIII. HYDROCHARIDEiE. Juss. Frog-bit

Family, Suppl.f. 156.

Flowers perfect or separated. Perianth semipetaloid, 3

—

6- cleft, in the fertile flowers adherent with the ovary. Sta-

mens definite or indefinite. Ovary 1 : stigmas many. Peri-

carp baccate or capsular, without valves, 1-many-celled. Seeds

without albumen. Plumule inconspicuous.

—

Aquatic, herba-

ceous plants, ofvarious parts ofthe world. Leaves with parallel

veins. Flowers spathaceous.

Ex. Hydrocharis,* Suppl.f. 156. Stratiotes.* Vallisneria, the

economy of whose fructification is detailed at^. 168.



Orchidecs.] MONOCOTYLEDONES

—

PETALOIDEjE. 411

Ord. CCXIV. ORCHIDEiE. Juss. Orchis Family,

Suppl.f. 70—72, & 77, 78.

Perianth superior, ringent, of 6 segments in two rows, the 3

outer usually coloured, of which the odd one is uppermost,

in consequence of a twisting of the ovary ; 3 inner also

usually coloured, of which 2 are uppermost, in consequence

of the twisting of the ovary, and one called the lip [labellum,)

is undermost; this latter is frequently lobed, of a different

form from the others, and very often spurred at the base.

Stamens 3, united in a central column, the two lateral usu-

ally abortive, and the central perfect, or the central abortive

and the 2 lateral perfect, rarely all perfect; anther either

persistent or deciduous, 2- or 4- or 8-celled
; pollen either

powdery or cohering in definite or indefinite waxy masses,

either constantly adhering to a gland or becoming loose in

their cells. Ovary 1-celled, with 3 parietal placentas
;
style

forming part of the column of the stamens; stigma a viscid

space in front of the column, communicating directly with

the ovary by a distinct open canal. Impregnation taking

effect by absorption from the pollen-masses through the

gland into the stigmatic canal. Capsule inferior, bursting

with 3 valves and 3 ribs, very rarely baccate. Seeds parietal,

very numerous ; testa loose, reticulated, contracted at each

end, except in one or two genera ; albumen none. Embryo
a solid, undivided, fleshy mass.

—

Herbaceous plants, either des-

titute ofa stem, orforming a kind oftuber above-ground {pseudo-

bulbus) by the cohesion of the bases ofthe leaves, or truly caules-

cent. Roots in the herbaceous species fleshy, divided or undi-

vided, or fasciculate ; in the caulescent species tortuous, green,

and proceedingfrom the stem. Leaves simple, quite entire, often

articxdated with the stem. Pubescence rare; when present, some-

times glandular. Flowers in terminal or radical spikes, racemes^

or panicles ; sometimes solitary.

Of this extensive and highly interesting and beautiful Family, the
greater proportion are natives of the tropics, and they gradually
diminish towards the ar( tic regions, where they disappear. Vanilla
is the fragrant seed-vessel of Vanilla aromatica. Salep is made
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from the roots of Orchis mascula, and other terrestrial European
species. Cyrtopodium Andersonii is called the Cobbler's wax-plant

in Brazil, because it contains a viscid juice that is said to be em-
ployed in lieu of that substance. Professor Lindley has the fol-

lowing divisions of OrchidecE in his " Orchidearum Sceletos."

I. Pollen simple, or consisting of granules in a lax state of

cohesion.

Tribe I. NEOXTiEiE.—Ex. Goodyera.* Neottia.* Listera.*

Tribe II. Arethuse^.—Ex. Pogonia. Epipactis.* Corallorhiza.*

II. Pollen cohering in granules, which finally become waxy
and are indefinite in number.

Tribe III. GastrodiejE.—Ex. Gastrodia. Vanilla.

Tribe IV. Ophryde^ Ex. Orchis.* Gymnadenia.* Hahe-
naria.* Aceras.* Herminium.* Ophrys,* Suppl. f. 70, 71, 72.

III. Pollen cohering in grains, which finally become waxy
and are definite in number.

Tribe V. Vande^e.—Ex. Oncidium. Brassia.

Tribe VI. Epidendre^.—Ex. Bletia. Epidendrum.

Tribe VII. Malaxide^.—Ex. Malaxis.* Liparis* Dendrobium,
Stippl.f. 77, 78.

IV. Lateral anthers fertile ; the middle one sterile and petaloid.

Tribe VIII. Cypripedie^.—Ex. Cypripedium*

Ord. CCXV. SCITAMINE.E. Br. Ginger Family,

Suppl. f. 1.

Calyx adherent with the ovary, tubular, 3-lobed, short

;

corolla tubular, irregular, with 6 segments in 2 rows; the

outer 3-parted, nearly equal, or with the odd segment

sometimes differently shaped ; the inner (sterile stamens) 3-

parted, with the intermediate segment {labellum) larger than

the rest, and often 3-lobed, the lateral segments sometimes

nearly abortive. Stamens 3, distinct, of which the 2 lateral

are abortive, and the intermediate 1 fertile ; this placed

opposite the labellum, and arising from the base of the

intermediate segment of the outer series of the corolla:

filament not petaloid, often extended beyond the anther in
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the shape of a lobed or entire appendage: anther 2-celled,

opening longitudinally, its lobes often embracing the upper

part of the style : pollen globose, smooth. Ovary 3-celled,

sometimes imperfectly so ; ovules several, attached to a pla-

centa in the axis; style filiform; stigma dilated, hollow.

Fruit usually capsular, 3-celled, many-seeded ; occasionally

berried (the dissepiments generally central, proceeding from

the axis of the valves, at last usually separate from the latter,

and of a different texture. JR. Br.). Seeds roundish, or an-

gular, with or without an arillus
;
(albumen floury, its sub-

stance radiating, and deficient near the hilum, R. Br.).

Embryo enclosed within a peculiar membrane {vitellus, B. Br.

Prodr.; membrane of the amnios, ibid, in King's Voyage,

21), with which it does not cohere.

—

Aromatic, tropical, herba-

ceous plants. Rhizoma creeping, oftenjointed. Stemformed of

the cohering bases of the leaves, never branching. Leaves sim-

ple, sheathing, their lamina often separatedfrom the sheath by

a taper neck, and having a single midrib, from which very

nmnercms, simple, crowded veins diverge at an acute angle. In-

florescence either a dense spike, or a raceme, or a sort ofpanicle,

terminal or radical. Flowers arisingfrom among spathaceous

membranous bracteas, in which they usually lie in pairs.

The ScitaminecB are remarkable for their pungent and aromatic

quality, especially residing in the roots and seeds; hence those

parts are employed as condiments and in the Materia Medica.

—

Ex. Amomum, whose several kinds alFord the Cardamoms of the

shops. Zinziber ; the Ginger. Alpinia ; the Galingale. Curcu-

ma; the Zedoary. jButE»?jo/ena; the Turmeric. Glohba, Suppl.f.l.

Ord. CCXVI. MARANTACE^. Br. Arrow-root

Tribe.

Calyx adherent with the ovary, of 3 sepals, short. Corolla

tubular, irregular, with the segments in 2 whorls, the outer

3-parted, neaidy equal; the inner very irregular; one of

the lateral segments usually coloured and formed differently

from the rest ; sometimes by abortion fewer than 3. Sta-

mens 3, petaloid, distinct, of which one of the lateral and

the intermediate one are either barren or abortive, and the

other lateral one fertile : filament petaloid, either entire
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or 2-lobed, one of the lobes bearing the anthers on its

edge. Anther 1-celled, opening longitudinally : pollen

round (papillose in Canna coccinea, smooth in Calathea ze-

hrina). Ovary 3-celled: ovules solitary and erect, or nu-

merous and attached to the axis of each cell ; style petaloid

or swollen ; stigma, either the mei-e denuded apex of the style,

or hollow, cucuUate, and incurved. Fruit capsulai', as in the

Scitaminece. Seeds round, without arillus : albumen hard,

somewhat floury. Embryo straight, naked, its radicle lying

against the hilum.

—

Herbaceous tropical plants, destitute of
aroma. Rhizoma creeping, abounding in a nutritive fcBcula.

Stem often branching. Leaves, inflorescence, and flowers as in

Scitamineae.

Not possessing the aroma of tbe preceding Order (to which it

is closely allied), the present is valued for the abundant fecula

existing in some species, especially those of the Genus Maranta.
Hence, from the roots of M. arundinacea, Arrow-root is prepared.

—Ex. Canna. Maranta. Phrynium.

Ord. CCXVII. MUSACEi^:. Juss. Banana Family,

Suppl.f. 154, 155.

Flowers spathaceous. Perianth adherent with the ovary,

6-parted, petaloid, in two distinct rows, more or less irregu-

lar. Stamens 6, inserted upon the middle of the divisions,

some often becoming abortive: anthers linear, turned inwards,

2-celled, often having a petaloid crest. Ovary inferior, 2-

celled, many-seeded, rarely 3-seeded : style simple : stigma

usually 3-lobed. Fruit either a 3-celled capsule, with a lo-

culicidal dehiscence, or succulent and indehiscent. Seeds

sometimes surrounded by hairs, with an integument which is

usually crustaceous. Embryo in the axis of a mealy albumen.
—Stemless or nearly stemless plants of the Cape of Good Hope,

Japan, and the tropics. Leaves sheathing at the base, andform-
ing a kind of leafless stem ; often very large, their limb separ-

atedfrom the petiole by a rounded tumor, and having fine par-

allel veins, diverging regularly from the midrib towards the

margin.

Splendid plants, both in regard to their foliage and flowers. The
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fruit of Mitsa is abundantly eaten under the name of Plantain and
Banana Ex. Musa. Heliconia. Urania, Suppl.f. 155. Strelitzia,

Supplf. 134.

Ord. CCXVIII. IRIDE^. Juss. Corrx-Flag Family,

Supplf. 151, 152.

Perianth petaloid, of 6 divisions (parted or tubular),

sometimes irregular; with the 3 inner segments sometimes

small, deciduous. Stamens 3, inserted upon the base of the

outer segments ; filaments distinct or connate : anthers turned

outwards, fixed by the base, 2-celled, opening longitudinally.

Ovary 3-celled, with the cells many-seeded : style 1 ; stigmas

3, often lamellate, or petaloid, I'arely 2-lipped, sometimes

obsoletely 3-lobed. Capsule 3-celled, 3-valved; the valves

bearing the dissepiments on their middle. Seeds fixed to the

internal angle of the cell, sometimes to a central, at length

free, columnar receptacle. Albumen horny or densely fleshy;

Embryo included.

—

Chiefly European, N. American, and espe-

cially South African, herbaceous (rarely somewhat frutescent),

generally glabrous plants. Root tuberous or fibrous. Leaves

vertical, equitant, distichous [except in Crocus). Inflorescence

terminal, spicate, corymbose, somewhat panicled or often clus-

tered. Common spatha 1-valved, slightly foliaceous ; partial

ernes generally scariose. Perianth coloured on both sides, the

6uter segments rarely somewhat herbaceous.

Ex. Iris,* Suppl. f. 152. Orris-root is the root of /. Florentina;

a few species are cathartic. Of the leaves of Iris tenax baskets
and hats are woven. Ixia ; and other allied and extensive bul-

bous Cape genera. Sisyrinchium, Suppl. f. 151. Crocus;* the
stigmas of C. sativus constitute Saffron. Trichonema.*

Okd. CCXIX. BURMANNIE^. Spreng. Lindl.

Burmannia Family.

Flowers perfect. Perianth adnate with the ovary, coloured,

membranaceous, with 6 teeth, the 3 inner of which are mi-

nute, the 3 outer larger and having a wing or keel at the

back. Stamens 3, inserted into the tube, opposite the inner

segments : anthers sessile, 2-celled, opening transversely,

with a fleshy connectivum : sometimes 3 sterile stamens alter-
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nate with them. Ovary inferior, 3-celled, many-seeded,

the dissepiments alternate with the wings of the peri-

anth : style single : stigma 3-lobed. Capsule covered by the

withered perianth, 3-celled, 3-valved, bursting irregularly.

Seeds very numerous and minute, striated,

—

Herbaceous,

mostly tropical plants, with tufted, radical, acute leaves, a slen-

der nearly naked stem, and terminalflowers, sessile upon a 2- or

S-branched rachis, or solitary.

Although Brown has placed this Order as of doubtful affinity

among the JuncecB, he has, nevertheless, with his accustomed saga-

city, noticed its approach to the Iridece ; observing that Burman-
nia ought not to be joined to the latter, " on account of its fertile

stamens being opposite to the inner segments of the perianth, with

as many sterile ones alternating with them ; the cells of the an-

thers opening transversely ; and the structure of the seed."—Ex.
Burmannia.

Ord. CCXX. H^MODORACEiE. Br. Hsemodorum
Family, Suppl.f. 153,

Perianth 6-partite (occasionally free). Stamens inserted

upon the perianth, 6, or 3 and opposite the inner segments of

the perianth : anthers opening inwards. Ovary with the cells

1—2- or many-seeded : style simple : stigma undivided.

Pericarp capsular, valvate, or rarely valveless, somewhat nu-

cumentaceous. Seeds definite and peltate or indefinite.

—

Herbaceous or shrubby plants, of the New World, South Africa,

and N. Holland, whose roots afford a red colour. Leaves

equitant.

Ex. HcBmodorum. Bilatris, Suppl. f. 153. Conostylis. Bar-
bacenia, which constitutes a distinct Order with Mr. Arnott.

Wachendorfia.

Ord. CCXXI. AMARYLLIDE^. Br. Amaryllis

Family, Suppl.f. 10, 11, &/ 150.

Perianth of 6 divisions, regular, with an imbricated aestiva-

tion, the 3 outer segments overlapping the inner. Stamens

6, inserted at the bottom of the segments of the perianth

:

filaments sometimes combined at the base : anthers opening

inwards. Ovary 3-celled, with the cells many-seeded ; some-
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times (in the baccate fruits) 1—2-seeded : style 1: stigma

3-lobed. Pericarp either a 3-celled, 3-valved, many-seeded

capsule, with the valves bearing the dissepiments in the mid-

dle, or sometimes a 1—3-seeded berry. Seeds w^ith a testa

which is neither black nor crustaceous. Albumen fleshy.

Embryo nearly straight: radicle directed to the hilum.

—

Bulbous orfibrous-rooted plants, chiefly ofwarm countries.

Ex. Amaryllis. Crinum. Hoemanthiis ; of which one species

contains a poisonous juice, employed by the Hottentots to render

the wounds of their arrows mortal. Narcissus,* Suppl. f. 150,

whose roots are emetic. Galanthus,* Suppl. f. 10, 11. Leucojum.*

Doryanthes ; the superb New Holland Lily.

Ord. CCXXII. HYPOXIDE.E. Br. Hypoxis Family.

Perianth petaloid, regular, 6-partite, with an equitant aesti-

vation. Stamens 6, inserted into the base of the segments of

the perianth. Ovary 3-celled, many-seeded : style single

:

stigma 3-lobed. Capsule indehiscent, sometimes succulent

and many-seeded. Seeds with a black crustaceous testa, and

a lateral rostelliform hilum. Embryo in the axis of a fleshy

albumen ; its radicle having no certain direction.

—

Herbace-

ous, stemless or nearly stemless plants of warm countries, with

plaited leaves, and yelloiv or white flowers.

Ex. Hypoxis. Curculigo.

Ord. CCXXIII. DIOSCORE^. Br. Yam Family.

Flowers dioecious. Perianth 6-partite.

—

Sterile Fl. Sta-

mens 6, inserted at the base of the segments of the perianth.

Fertile Fl. Ovary 3-celled, with the cells 1—2-seeded:

style deeply trifid : stigmas undivided. Capsule foliaceous and

compressed (rarely a Berry, as in Tamus), with 2 of the cells

sometimes abortive. Seeds piano-compressed. Embryo small,

included in a large cavity of the cartilaginous albumen, near

the hilum.

—

Climbing shrubs of the tropics (Tamus excepted,

which is extratropical). Leaves alternate or opposite, mostly re-

ticulated with veins, as in the Dicotyledonous plants. Flowers

spicate, small, with 1—3 hracteas.

Ex. Dioscorea; the Yam, which is abundantly eaten throughout

2 E
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the tropics. Rajana. Tamus ;* of the Order Tamece of Mr,
Gray and Mr. Arnott ; and of which Dr. Brown justly observes

that it has the inferior fruit of Dioscoreos, and the baccate fruit of

SmilacecB.

Subclass II. Glumace^. Flowers without any perianth

(unless the bristles in some CyperacecB or the curious urce-

olate covering to the ovary in Carex can be considered

such) ; but enclosed within imbricated, membranous or

chaffy scales or bracteas.

Ord. CCXXIV. GRAMINE^. Juss. Grass Family,

Suppl.f. 3, 4, & 141.

Flowers perfect, sometimes monoecious or polygamous.

Glume {calyx L.) generally 2-valved, 1—2-flowered, or many-

flowered in a distichous manner, upon a common rachis. Palece

(Perianth, Br. Corolla, L.) resembling the glume, generally 2-

rarely 1-valved : the valves dissimilar, the outer often keeled,

1—3 or many-nerved, awned or awnless, the inner one gener-

ally 2-nerved and awnless, rarely with 2 awns; sometimes

wanting. Scales 2, (or 1,) hypogynous, succulent, minute,

generally collateral, and situated between the exterior valve of

the palece and the stamens, sometimes opposite, and alternat-

ing with the valves ; sometimes wanting. Stamens hypogy-

nous, definite {Pariana excepted), generally 3, sometimes

1—2, or 6, rarely 4 : anthers 2-celled, forked at each extre-

mity. Ovary 1, 1-seeded, Styles generally 2, distinct or

combined below, sometimes 1—3. Stigmas feathery or his-

pid. Pericarp adnate with the seed {caryopsis, Rich.), mem-
branaceous. Albumen farinaceous. Embryo in the base of

the outside of the albumen, monocotyledonous : the cotyle-

don scutelliform, fleshy. Plumule naked, included in a pe-

culiar sheath, its primary leaflets gradually changing into

perfect leaves.

—

Plants of every part of the world where there

is any phmnogamous vegetation^ with fibrous roots. Culms

cylindrical, fistulose, articulated, often simple and herbaceous,

occasionally branched, rarely frutescent. Leaves alternate,

from each joint, sheathing, the sheath cleft on one side. Flowers

small, panicled or spiked.

A highly important groupe, perhaps the most valuable of all
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the Natural Orders : none renders such numerous services to

mankind. Bread-corn is the " staff of life." The foliage of

grasses is the chief food of our cattle. The Bamboo (Arundo
Sambos, L.), the giant of the Family, whose stems or culms attain

to a height of a 100 feet in the short space of a few months, fur-

nishes materials for houses and various utensils : the Sugar Cane
(^Saccharum qfficinarum) gives us sugar. One grass, and one only,

is said to be injurious, when its seeds are accidentally mixed up
with bread, Lolium temulentum. Rice is an hexandrous Gras ( Oryza
sativa). Maize; the grain of Zea Mays: millet, that of different

species of Panicum. " Job's tears" are the singular fruit of Coix

Lachryma Johis, Suppl. f. 141.—Ex. (I here confine myself to

the British Genera).

—

Anthoxanthum,* a diandrous grass, which
gives the agreeable scent to new-made hay. Nardus,* a monogy-
nous grass. ^/opecMrws ;* fox-tail grass. P/io/am ;* the Canary
seed. Ammophila.* Phleiim* Lagurus.* Milium.* Gastri-

dium.* Stipa ;* the "feather grass." Polypogov.* Calama-
grostis,* Agrostis.* Catabrosa.* Aira.* Melica.* Holcus.*

Arrhena.ntherum.* Hierochloe.* Sesleria.* Panicum.* Setaria.*

Poa,* Suppl. f, 3, 4. Triodia.* Briza.* Dactylis.* Cynosurus.*

Pestuca.* Bi'omus.* Avena ;* the Oat. Arundo.* Elymus.*
Hordeum ;* Barley. Triticum ;* Wheat. Brachypodium.* Lo-
lium;* Darnel and Rye-grass. Roibollia.* Knappia.* Spar-
tina.* Cynodon,* Digitaria.*

Ord. CCXXV. CYPERACEiE. Juss. Sedge Family,

Suppl. f. 79, 139, 140.

Flowers perfect or separated, each with a glume or chaffy

scale. Perianth none or resembling bristles, rarely mem-
branaceous, 1—3-valved. Stamens hypogynous, definite,

generally 3, (sometimes 1— 2, or 4—6, scarcely ever 12:)

anthers inserted by the base, entire, 2-celled. Ovary 1-seeded,

with the ovule fixed to the bottom of the cell : style I, trifid,

rarely bifid. Stigmas undivided, sometimes bifid. Fruit a

crustaceous or bony nut. Albumen of the same form as the

nucleus. Embryo lenticular, homogeneous, placed at the

base of the seed, on the outside of the albumen. Plumule

inconspicuous.

—

Herbaceous plants, as extensively distributed as

the grasses. Stems ( Culms, Br.J rounded or triquetrous, some-

times many-angled, generally without joints, occasionallyjointed

and branched. Leaves sheathing, the sheath entire, sometimes

cleft in age : the fioral ones often sessile. Glumes spicate, the

lower sometimes empty.



420 ACOTYLEDONES. [Filices.

Ex. Scleria. Cladium* Cyperus ;* of which some species pro-

duce esculent tubers ; C. Papyrus is the Papyrus of the ancients.

Schcenus.* Rhynchosphora.* Scirpus.* Blysmus.* Eleocharis,*

Suppl. f. ] 40. Eriophorum.* Carex,* Suppl.f.ld, 139. Elyna.*

Class III. ACOTYLEDONESt seu Cellulares.

Acotyledonous or cellular plants. Whole plant with a

simply cellular structure except in the Filices ; and proba-

bly some allied Orders, which have tubular vessels among the

cells, and hence approach the 2d Class. There are no real

flowers, nothing that can be considered as stamen or pistil.

The seeds or organs of reproduction are without any distinct

embryo, consequently without any cotyledon.—This Order

corresponds with the 24th Class, Cryptogamia, of Linnaeus.

Ord. CCXXVI. filices. Juss. Fern Family,

Suppl.f. 99—104.

Fructification or organs of reproduction only of one kind.

Capsules spiked or racemed, or generally collected into

clusters of various shapes fsorij, mostly upon the back

or margin of the frond, naked or covered with an involu-

cre, with or without an elastic ring. Seeds or sporules mi-

nute.

—

Perennial plants, most abundant in moist and moun-

tainous countries within the tropics, gradually diminishing

towards the poles. Fronds leafy, with a circinate vernation ;

in perfection during a great part of the year, especially in the

summer months.

Some species are used for food, others in medicine : but their

virtues do not appear to be very powerful.

Tribe I. Polypodiace^. Polypody Tribe.—Ex. Grammi-

tis* Polypodium* Aspidium,* Suppl.f. 99— 101. Scolopendrium,X

Suppl.f. 102—4. Pteris.*

Tribe II. OsmundacejE. Osmund-Royal Tribe.—Ex. Os-

munda.* JBotrychium.* Ophioglossum.*

f From a, without, and xorvXi/iSav, a cotyledon.

\ The very numerous Genera, even of British origin, in many of the Acoty-

ledonous Class, render it impracticable to give more than a few examples.
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Ord. CCXXVII. LYCOPODIACEiE. Sw. WolPs-foot

Family.

Fructification sessile in the axils of the leaves or branches.

Capsules without a ring, some 2-valved, filled with a powder;

others 2—3-valved, containing larger globular bodies.

—

Leafy

plants common to very different climates, and with very varied

aspects.

Ex. Lycopodium ;* the seeds or sporules of L. Selago, are

thrown up in the air and ignited with a candle, and thus artificial

lightning is produced on the stage.

Ord. CCXXVIII. MARSILEACE^. Br. Pepperwort
' Family.

Fructification of 2 kinds enclosed in a one- or more-celled

involucre near the root.

—

Aquatic plants of various regions.

Ex. Isoetis.* Pilularia.* Salvinia. Marsilea. Azolla.

Ord. CCXXIX. EQUISETACEtE. Rich. Horse-tail

Family, Suppl.f 96—98.

Fructification terminal, in spikes or catkins, consisting of

peltate, polygonous scales, on the underside of which are

from 4

—

1 involucres, which open longitudinally and contain

numerous globose bodies, (capsule?) enfolded by 4 elastic fila-

ments, clavate at their extremities, (which some take for sta-

mens.)— Widely dispersedplants, growing in dryor inwet places,

sometimes aquatic. Stems rigid, leafless, jointed, striated, the

articulations sheathed at the base ; the cuticle abounding in

silex ; branches, if any, mostly whorled, and as many will be

found as there are strice upon the stem and teeth to the sheath,

if the teeth do not continue more or less combined.

Ex. Equisetum,* Suppl.f. 96—98 ; the flinty stems of E, hyemale

are so rough from the copious silex as to act like a file, and are

hence employed for polishing hrass, ivory, &c.

Ord. CCXXX. MUSCI. Linn. Moss Family,

Supplf. 105—113.

Fructification of 2 kinds, mixed together or separated

:
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anthers ? concealed among the leaves, and capsules covered

in an early stage, w^ith a calyptra which bursts transversely

and regularly at the base {Sphagnum and Andrcsa alone excep-

ted), and rises up with the mostly pedunculated and opercu-

lated capsule. The operculum or lid, deciduous in most in-

stances. Mouth of the capsule naked or furnished with a

single or double fringe or peristome : the teeth or cilia in

each row 4, 8, 16, 82 or 64. The seeds suri'ound, and pro-

bably in an early stage are attached to, a columella, and are

enclosed in a membranous bag, unaccompanied by spiral

filaments Plants universally distributed, especially in moist

and mountainous countries, often parasitic, rarely aquatic.

Some are peculiar to the dung of sheep, oxen, §(?., and other

animal substances. They are of a more or less compactly cel-

lular nature, readily reviving, after being dry, by the appli-

cation of moisture, bearing leaves, which are very rarely indeed

divided, often marked with a central nerve or costa, entire or

toothed, or serrated at the margin.

Suborder I. Acrocarpi. Seta or fruitstalk terminal.

Tribe I. Astomi.—Ex. Andrcea.* Phascum.*

Tribe II. Gymnostomi.—Ex. Sphagnum.* Gymnostomum.*

Tribe III. Peristomi.—Subtribe I. Aploperistomi.—Ex.
Tetraphis.* Weissia.* Grimmia.* Tortula.* Polytrichwn.* Didy-
modon,* Suppl.f.lOb— 108.

—

Subtribe II. Diploperistomi.
Funaria.* Orthotrichum,*

Suborder II. Pleurocarpi. Seta or fruitstalk lateral.

Tribe I. Gymnostomi.—Ex. Hedwigia.*

Tribe II. Peristomi.—Subtribe I. Aploperistomi—Ex.
Pterogonium.* Leucodon.*—Subtribe II. Diploperistomi.—
Ex. Neckera.* Daltonia.* Hypnum,* Hooheria,* Suppl.f. 109

—

113.

Ord. CCXXXI. hepatic^. Juss. Liverwort

Family, Supplf. 114, 115.

Fructification generally of 2 kinds : 1st, capsules in an

early stage covered with a calyptra, which is tipped with an
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apparent style, often siuTounded by a periantli or calyx, at

length bursting the calyptra irregularly and rising on a pe-

duncle, and opening from the extremity into 2 or 4 or many
valves, destitute of operculum, bearing within numerous

seeds, mixed (except in Riccia and perhaps Sphcerocarpus,)

with spiral filaments :—2dly, oblong, or mostly rounded

and often shortly pedunculated bodies, (anthers of some

authors,) containing a very minutely granulated substance,

which escapes by an aperture at the extremity

—

Minute

plants, widely dispersed,frequentlyfrondose, sometimes, iri Jun-

germanniaJbr instance, leaf-bearing : the leaves often divided,

never really nerved. From various parts of the fronds or leaves,

gemmae are produced in many instances. The substance ofthe

Hepatic£e is loosely cellular, in general easily reviving after

being dried, by the application of moisture. Sometimes the

areolce of the cells have an evident pore, as in Marchantia and

Targionia, and then the plants, after being once dried, arefound

to revive very slowly.

Ex. Riccia.* Marchantia.* Jungermannia,* Suppl.f. 114, 115.

Oed. CCXXXIl. LICHENES. Ach. Lichen Family,

SuppLf. 116—122.

Fructification apparently of 2 kinds, a powdery substance,

forming indeterminate masses, or collected into more or less

evident receptacles
; and, what is considered a higher state

of fructification, apothecia, or partial receptacles, which have

received different names according to their forms:

—

scutella,

or shields, as in Lecanora and Parmelia ; patellulce (spangles,

Sm.) as in Lecidea ; lirellce, clefts, as in Opegrapha, mycince,as

in Bceomyces ; pilidia (puffs, Sm.) as in Calicium ; orbilloe, as

in Vsnea ; peltce, targets, as in Peltidea ; tricce or gyromata,

(buttons, Sm.) as in Gyrophora ; tuhercula, tubercles, as in

Verrucaria; cistuloe, (cellules, Sm.) as in Sphmrophoron; cepha-

lodia, (knobs, Sm.) as in Scyphophorus, (where the stalk which

bears them is called podetium;) pulvinuli (naked sporules) as

in Spiloma; variolas, (pustules), as in Variolaria,—these,

in many instances, are sessile, perennial, and contain a some-

what waxy plate or layer, {lamina proligera, Ach.) in which
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are imbedded seeds, or sporules, enclosed in little membran-
ous tubes or thecm.—Perennial plants, varying exceedingly in

theirform, appearance and texture, always constituting a thal-

lus, crust, or frond {universal receptacle, Ach.) which frequently

spreads horizontally upon soil, rocks, stones, the bark of trees

and dead wood, and is pulverulent, membranaceous, coriaceous,

gelatinous, orfilamentose, and variously lobed or divided : some-

times it is erect, fruticidose and much branched ; at other times

pendent, variously coloured, rarely green: often the substance

is simply composed of cellules, at other times the cellules are

mixed with fibres. Imperfect roots are sometimes formed, but

rather for the purpose offixing the plant to its place ofgrowth

than of derivitig nutriment, tvhich appears to be afforded solely

by the air.

A polymorphous and most extensive family, inhabiting every
variety of the surface of the globe ;

rarely aquatic. An esculent

species, Lecanora esculenta, is found on the most arid calcareous

deserts of Tartary. Few are used in medicine. Many yield

valuable dyes when treated with Ammonia ; and in Glasgow, alone,

vast warehouses are filled with Cudbear, Lecanora tartarea, and
Archil, Roccella tincloria ; and the manufactory of those articles is

there carried on upon a most extensive scale.

Tribe I, B^omyce^.—Ex. BcBomyces.*

Tribe II. CalicioidejE.—Ex. Calicium.*

Tribe III. GraphidejE.—Ex. Arthonia.* Opegrapha,* Suppl.

f 116, 117.

Tribe IV. Verrucarie^.—Ex. Verrucaria.* Endocarpon.*

Tribe V. LEPRARiEiE.—Ex. Lepraria.* Spiloma.*

Tribe VI. Variolarie^.—Ex. Variolaria.*

Tribe VII. Lecanore^.—Ex. Lecidea.* Lecanora.*

Tribe VIII. Sqamarie^e.—Ex. Psora.* Squamaria,* Suppl,

f. 118, 119, 120.

Tribe IX. Parmeliace^.—Ex. Parmelia.* Sticta.*

Tribe X. CoLLEMAXEiE.—^Ex. Collema.*

Tribe XI. Peltigere^.—Ex. Solorina.* Peltidea,* Suppl.

f. 121, 122.
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Tribe XII. Umbilicarie^.—Ex. Gyrophora :* the different spe-

cies of which are the Tripe de Roche of the Canadian Hunters,

who, in times of difficulty, use it as a substitute for more nutri-

tive food.

Tribe XIII. Ramaline^e.—FjX. Cetraria.* Roccella.* Borrera.*

Tribe XIV. Usne^.—Ex. Usnea.*

Tribe XV. CorniculariEjE.— Ex. Alectoria.* Cornicularia.*

Tribe XVI. Sphjerophore^.—Ex. Isidium.* Sphcerophoron.*

Stereocaulon*

Tribe XVIf. CladoniejE.—Ex. Cladonia.* Scyphophorus.*

Pycnothelia.*

Ord. CCXXXIII. CHARACE^. Rich. Chara Family.

Organs of fructification of two kinds, on the same or

on different plants ; in the latter case approximate or re-

mote from each other, always produced on, or at the base

of, the lesser ramuli or bracteas:— 1. Globules of a red-

dish or orange colour (stamens of many authors), in ma-

turity formed of triangular scales, each of which, in Chara

vulgaris, "has a vacant portion in its centre, but the margin

(which has a fluted appearance under a small magnifier,)

consists of a number of parallel, linear-oblong, hyaline, hol-

low tubes, placed at small intervals from each other, those

forming the angles of the scale being branched. Within

these tubes are a profusion of globular, minute, orange

bodies, (exactly similar to the sporules of other cryptogamic

plants,) arranged in no order, and escaping on the least in-

jury of the tubes. It is these little bodies which give the

orange colour to the globule." {Grev.) The globule is

filled with a mucilage and extremely delicate convoluted

filaments, arising from minute campanulate bodies and often

articulated:—2. Nucules, which are ovate, consisting of a

hard, spirally twisted, crustaceous integument, often crowned

with 5 projecting points, filled with minute granules which,

however, perhaps, in maturity constitute but one body; for
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M. Vaucherf has clearly ascertained (and indeed has favoured

me with specimens in proof of the correctness of his obser-

vations,) that in germination, these nucules give birth only to

one plant.

—

Aquatic plants, always submerged, formed of

simple or compound, membranaceous, sometimes brittle tubes,

smooth or spirally striated, often invested with a calcareous co-

vering, jointed at the insertion of the branches, which are dicho-

tomous and whorled.

Ex. Chara.* For further remarks on this singular genus, see

British Flora, v. 2. p. 243.

Ord. CCXXXIV. ALG^. Juss. Sea-weed Family,

8upplf 123—128.

Fructification : seeds or sporules consisting of minute gran-

ules, internal, clustered or scattered, or imbedded in tuber-

cles or peculiar processes arising from the frond. Often two

or three different kinds or rather forms of fructification exist

in the same species, but each apparently in itself is capable

of becoming a new plant. There is nothing that can be

compared to the stamens in phasnogamous plants.

—

Aquatic

plants, with veryfew exceptions^of highly variedform and tex-

ture ; a single globule or a series of globides or joints placed

one at the extremity of the other, so as to form a simple or

branched filament {in some genera enveloped in gelatine); or

united and extended in various directions, and thus constituting

a membranous or coriaceous, almost horny, more or less distinctly

cellular frond, rounded, compressed or flat, simple or branched ;

the branches often foliaceous, nerveless, or costate and nerved,

f " If." says this acute naturalist, " we place the ripe capsules {nucules) of

Chara, in water in the autumn, they will survive the winter without undergo-

ing any perceptible alteration ; hut on the approach of warm weather, towards

the end of April, from the upper extremity, between the five valves or points,

will be seen a little prolongation, which, as it becomes more and more developed,

soon gives origin to the first whorl of branches, these to a second ; below these

branches, the stem swells, and there appear some tufts of small roots ; the capsule

rests for a long time adherent to the base of the stem, even till the latter begins

to bear fructification. During this development no trace of cotyledons is seen."

Thus, if looked upon in the light of a capsule, this body, though in an early stage

containing many minute granules, can only be considered as monospermous.
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entire or serrated ; the main-stems in the coarser species almost

woody and veryfibrous ; floating in the water or attached by a

fibrous or scutate base to substances from which they appear to

receive no nutriment, that being derived from the element by

which they are surrounded. Their colour is various, different

shades of green, brown, red, ^c. After having been kept dry

for a great length of time, they will revive by immersion in iva-

ter ; but only that portion of plant which is immersed imbibes

the fluid.

As we recede from the more perfectly formed (as they are term-

ed), or more highly organized Acotyledonous or Cryptogamic plants

which stand at the head of this arrangement, we find it more and
more difficult to characterize in a few words the respective Orders
or Families, and to distinguish them from the neighbouring ones.

But the eye, when a little practised, will soon enable the student

to recognise them ; and though the present extensive Natural Or-
der is reckoned among the lowest of the vegetable creation, we
shall find that it is scarcely exceeded by any in the form and colour

and texture of its species ; so that no cryptogamic plants have
been more general objects of admiration and research; and if their

value is to be estimated by the service that mankind derives from
them, they will hold a high rank in the scale. Many kinds are

eaten in diiferent parts of the world, especially in the north of

Europe, and some are esteemed great delicacies. Cattle, at cer-

tain seasons of the year, repair to the shores at low tide, and de-

vour the sea-weed with great eagerness. From the marine Algse,

iodine, a new principle, and possessed of very remax'kable proper-

ties, is derived. It has been successfully employed in the cure of
goitres ; a disease which Dr. Gillies informs us, has yielded in

South America to the application of the stem of a certain Fucus,
long before iodine was employed in civilized Europe. In the

manufactory of kelp, these same plants are of vast importance, and
the value of land rose in Scotland, (during the war on the Conti-

nent, and when we were deprived of the means of obtaining a pure
alkali from the south of Europe,) in a most extraordinary degree

;

so that the iron-bound coasts of our island yielded a great revenue to

the different proprietors ; as well as to our government, by the duty
that was paid on the article produced. Acanthophora muscoides

and Gigartina Helminthochorton held a place in the pharmacopeia
as vermifuges. Chondrus crispus has been of late largely collected

in Ireland, after it has lain and become bleached upon the beach,

and is used very generally as a substitute for isinglass in making
blanc-mange. The famous " edible nests" (the nest of the swal-

low called Hirundo escvlenta) are said to be made from a species

of sea-weed : and lastly, I may mention that sea-weed is employed
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to a vast extent in the manuring of land in the vicinity of the coast,

either thrown on fresh, or first laid in a heap to ferment, and mix-

ed with other vegetable manures.

The British Genera are included in the following divisions and
subdivisions according to the arrangements of Dr. Greville and

Mr. Harvey, as given in the British Flora.

Suborder I. iNARTicuLATiE.

Tribe I. Fucoide^.—Ex. Sargassum,* the Gulf-weed, Suppl.

f. 116— 126. Fucus;* the species of this Genus are most valued

in the preparation of kelp.

Tribe II. Lichine^; Ex. Lichina.*

Trfbe 111. Laminarie^.—Ex. Alaria.* Laminaria.*

Tribe IV. SporochnidejE Ex. Dichhria.* Sporochnus.*

Tribe V. Chordarieje—Ex. Cliordaria.*

Tribe VI. Dictyote^.—Ex. Chorda.* Dictyota.*

Tribe VII. Furcellarie^—Ex. Furcellaria.*

Tribe VIII. Spongiocarpete.—Ex. Polyides.*

Tribe'IX. Floride^.—Ex. Deksseria.* Rhodomela.* Phcami-
nm.* Chondrus.*

Tribe X. Gastrocarpe^.—Ex. Iridcea.* Halymenia,* the Dulse.

Tribe XI. Ulvace^.—Ex. Porphyra* Uiva, the Laver, which
is pickled and eaten.

Tribe XII. Siphone^e.—Ex. Codium.* Vaucheria.*

Tribe XIII. LemaniejE.—Ex. Lemania. *

Suborder II. CoNFERvoiDEiE.

Tribe XIV. EcxocARPEjE.—Ex. Cladostephus.* Ectocarpus.*

Tribe XV. Ceramie^.—Ex. Polysiphonia.* Ceramium* Grif-

fithsia* Suppl. f. 127, 128.

Tribe XVI. CoJTFERVEiE. Ex. Conferva.* Hydrodictyon.*

Tribe XVII. Oscillatorie^,—IS^x. Scytonema.* Oscillatoria.*

Tribe XVII I. Byssoide^e Ex. Byssocladium.* Protonema.*

Suborder III. GLOiocLADEiE.

Tribe XIX. Batrachosperme^.—Ex. Mesoghia.* Batracho-

.^permum.* Chatophora.*
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Tribe XX. RxvulariEjE.—Ex. Rivularia.*

Tribe XXI. Nostochine^.—Ex. Protococcus ;* the " Red snow"
of Arctic Voyagers. Palmella.* Echinella.*

Suborder IV. Diatomace^.

Tribe XXII. DesmidiejE Ex. Meloseira.* Desmidium.*

Tribe XXIII. Fragilarie^.—Ex. Fragilaria.* Diatoma.*

Tribe XXIV. SxYLLARiEiE—Ex. Styllaria.* Meridion*

Tribe XXV. Cymbelle^.—Ex. Berkeleya* Schizonema* Cym-
bella.*

Ord. CCXXXV. fungi. Linn. Fungus or Mushroom
Family, Suppl.f. 129, 133,

The lowest in the scale of vegetables, yet very varied in

appearance : growing upon the ground, or parasitic on other

vegetable substances
;

rarely, if ever, aquatic, and scarcely

ever green
;
filamentous, gelatinous, corky, coriaceous, fleshy

or membranaceous. In the larger sense of the word, the

whole plant may be considered as fructification ; since, distinct

from it, there is no true stem ; there are no branches ; no

leaves. After being once dried the Fungi do not revive by the

application of moisture like the greater number of plants in

this class ; and generally speaking, they are of very short

duration, soon decaying, and frequently becoming putrid in

decay.

Of this extensive Order, more extensive perhaps than all

the other Acotyledonous families taken together, I shall

only mention one or two examples, previously observing that

Persoon, an eminent writer upon this subject, has constituted

2 Primary Divisions of them which alone will be here noticed.

Subclass I. Angiocarpi. Seeds and sporules internal.—Ex.
JEcidium, Suppl.f. 133. Uredo ; of this genus there are two
destructive species : 1. U. Segetum ; an appai-ent black dust, re-

siding within the fruit or glumes of grasses, especially of Wheat,
Barley, and Oats ; thus destroying the kernel and doing vast
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injury to our crops, converting the part affected into a black

powder, and known by the name of brand, dust-brand, smut,

burnt- corn. This kind has no particular scent.—2. U. Caries,

DC; a brownish-black dust, consisting of larger gi-ains than

the last, and filling the kernel itself of wheat, &c., with a fetid

greasy powder. This is far more injurious than the former spe-

cies, and not externally conspicuous, but causing the seed to

swell, and thus to look diseased. In the operation of thrashing

the breaking of these grains affects the whole mass. This is

known to farmers as balls, bladder or pepper-brand, stinking-

brand. Puccinia ; P. graminis, Pers., forming long blackish-

brown parallel lines on the stem and leaves of tlie grass-tribe.

It constitutes the blight, mildew, and rust in corn. In the same
groupe of Fungi are found the Mucors, or mould of cheese, &c.,

the Tubers or Truffles, and the cm-ious genera Geastrum and
Phallm.

Subclass II. Gymnocarpi. Such as bear seeds on an exposed
membrane, or hymeniiim.—Ex. Amanita. A. muscaria, Pers.,

Suppl.f. 129, pileus orange-red or brown, at length nearly plane,

the warts, gills, and annulate stipes white.—Frequent in woods,

Avhere it is rendered conspicuous by its bright colour. Said to

be poisonous. Agaricus ; A. campestris ; the true Mushroom;
distinguished by the purplish-brown colour of its gills, from
many other species that are esteemed at our tables, and from
many that are known to be poisonous. Merulius cantharellus is

a favourite article of food upon the Continent, as well as in Eng-
land. M. lachrymans produces the dry rot in timber. Boletus

fomentarius forms Amadou, or German tinder. Morchella ; M.
esculenta is the Morell. Several species of Rhizomorpha insinuate

themselves between the bark and wood of trees, and hasten the

decay of the timber. Peziza, /S'Mjtjp/. y. 130. Ascoholus ; A.fur-
furacens, Suppl.f. 131, 132, as I take that figure to be, although

Sir J. E. Smith in his introduction (^p. 255 of this edition,) has

referred to that figure for the Genus Nidularia. The works of

Fries will be the best guide to the student of Fungi.

Chap. XXVI.

—

On the preparation and use of an Herbarium.

I HAVE only to add a few practical remarks on the prepara-

tion and use of an Herbarium, or Hortus siccus. The advan-
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tages of preserving specimens of Plants, as far as it can be

done, for examination at all times and seasons, is abundantly

obvious. Notwithstanding the multitude of books filled with

descriptions and figures of plants, and however ample or per-

fect such may be, they can teach no more than their authors

observed ; but when we have the works of Nature before us

we can investigate them for ourselves, pursuing any train of

inquiry to its utmost extent, nor are we liable to be misled

by the errors or misconceptions of others. A good practical

botanist must be educated among the wild scenes of nature,

while a finished theoretical one requires the additional assist-

ance of gardens and books, to which must be superadded the

frequent use of a good herbarium. When plants are well

dried, the original forms and positions of even their minutest

parts, though not their colours, may at any time be restored

by immersion in hot water. By this means the productions of

the most distant and various countries, such as no garden

could possibly supply, are brought together at once under

our eyes, at any season of the year. If this be assisted with

drawings and descriptions, nothing less than an actual survey

of the whole vegetable world in a state of nature, could excel

such a store of information.

Some persons recommend the preservation of specimens in

weak spirits of wine, and this mode is by far the most eligible

for such as are very juicy. But it totally destroys their col-

ours, and often renders their parts less fit for examination

than the above-mentioned mode. It is besides incommodious

for frequent study, and a very expensive and bulky way of

making an herbarium.

The greater part of plants dry with facility between the

leaves of books, or other paper, the smoother the better. If

there be plenty of paper, they often dry best without shift-

ing ; but if the specimens are crowded, they must be taken

out frequently, and the paper dried before they are replaced.

The great point to be attended to is that the process should

meet with no check. Several vegetables are so tenacious of

their vital principle, thpt they will grow between papers, the

consequence of which is a destruction of their proper habit
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and colours. It is necessary to destroy the life ofsuch, either

by immersion in boiling water, or by the application of a hot

iron, such as is used for linen, after which they are easily

dried. I cannot however approve of the practice of apply-

ing such an iron, as some persons do, with great labour and

perseverance, till the plants are quite dry, and all their parts

incorporated into a smooth flat mass. This renders them

unfit for subsequent examination, and destroys their natural

habit, the most important thing to be preserved. Even in

spreading plants between papers, we should refrain from that

precise and artificial disposition of their branches, leaves, and

other parts, which takes away from their natural aspect,

except for the purpose of displaying the internal parts of

some one or two of their flowers, for ready observation.

After all we can do, plants dry very variously. The blue

colours of their flowers generally fade, nor are reds always

permanent. Yellows are much more so, but very few white

flowers retain their natural aspect. The Snowdrop and

Parnassia, if well dried, continue white. Some greens are

much more permanent than others ; for there are some natural

families whose leaves as well as flowers turn almost black by

drying, as Melampyrum, Bartsia, and their allies, several

Willows, and most of the Oi'chidece. The Heaths and Firs in

general cast off" their leaves between papers, which appears to

be an effort of the living principle, for it is prevented by immer-

sion of the fresh specimen in boiling water. Nandina domes-

tica, a Japanese shrub, introduced among us by Lady Amelia

Hume and Mr. Evans of Stepney, is very remarkable in this

respect. Every leaflet of its very compound leaves separates

from its stalk in drying, and even those stalks all fall to pieces

at their joints.

Dried specimens are best preserved by being fastened,

with weak carpenter's glue, to paper, so that they may be

turned over without damage. Thick and heavy stalks re-

quire the additional support of a few transverse strips of

paper to bind them more firmly down. A half-sheet of a

convenient folio size, should be allotted to each species, and

all the species of a genus may be placed in one or more
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whole sheets. On the latter the name of the genus should

externally be written, while the name of every species, with

its place of growth, time of gathering, the finder's name, or

any other concise piece of information, may be inscribed on

its appropriate paper. This is the plan of the Linnaan

Herbarium, in which every species, which its original pos-

sessor had before him, when he wrote his great work, the

Species Plantarum, is numbered both in pencil and in ink, as

well as named, the former kind of numbers having been tem-

porary till the book to which they refer was printed, after

which they were confirmed with a pen, and a copy of the

book, now also in my hands, was marked in reference to

them. Here, therefore, we do not depend on the opinion

merely, even of Linnaeus, for we have always befoi'e our eyes

the very object which was under his inspection. We have

similar indications of the plants described in his subsequent

works, the Herbarium being most defective in those of his

second Mantissa, his least accurate publication. We often

find remarks there, made from specimens acquired after the

Species Plantarum was published. These the Herbarium

occasionally shows to be of a different species from the

original one, and it thus enables us to correct such errors.

The specimens thus pasted, are conveniently kept in

lockers, or on the shelves of a proper cabinet. Linnaeus in

the Philosophia Botanica exhibits a figure of one divided into

appropriate spaces for each class, which he supposed would

hold his whole collection. But he lived to fill two more of

equal size, and his Herbarium has been perhaps doubled

since his death by the acquisitions of his son and of its present

possessor.

One great and mortifying impediment to the perfect pre-

servation of an herbarium arises from the attacks of insects.

A little beetle, called Ptinus Fur, is, more especially, the pest

of collectors, laying its eggs in the germens or receptacles of

flowers, and others of the more solid parts, which are speedily

devoured by the maggots when hatched, and by their devas-

tations paper and plants are alike involved in ruin. The
most bitter and acrid tribes, as Euphorbia, Gentiana, Prunus^

the Syngenesious class, and especially Willows, are preferred

2 F
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by these vermin. The last-mentioned family can scarcely be

thoroughly dried before it is devoured. Ferns are scarcely

ever attacked, and grasses but seldom.—To remedy this in-

convenience I have found a solution of corrosive sublimate

of mercury in rectified spirits of wine, about two drachms to

a pint, with a little camphor, perfectly efficacious. It is easily

applied with a camel-hair pencil when the specimens are per-

fectly dry, not before ; and if they are not too tender, it is

best done before they are glued, as the spirit extracts a yellow

dye from many plants, and stains the paper.* A few drops

of this solution should be mixed with the glue used for pasting.

This application not only destroys or keeps off all vermin,

but it greatly revives the colours of most plants, giving the

collection a most pleasing air of freshness and neatness.

After several years' experience, I can find no inconvenience

from it whatever, nor do I see that any dried plants can long

be pi'eserved without it.

The Herbarium is best kept in a dry room without a con-

stant fire. Linnaeus had a stone building for his museum,
remote from his dwelling-house, into which, I have been

told, neither fire nor candle was ever admitted, yet nothing

can be more free than his collection from the injuries ofdamp-

ness, or other causes of decay.

The above directions for the collecting and preservation of

specimens of Plants, are perhaps scarcely sufficient for those

who travel in distant countries, where the novelty and rarity

of the vegetable productions demand that the process should

be undertaken upon a very extensive scale ; but where at the

same time, the difficulties of conveying luggage are very con-

siderable. Nor do I think, though we have some eminent

exceptions, that the Naturalists of our country excel in the

preparation of plants for the Hortus Siccus. Our specimens

in general, will not bear the comparison with those of the

Germans and of our transatlantic brethren: and yet it

* On this latter account, I have found spirit of turpentine preferable to

spirits of wine.

—

Ed.
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must be acknowledged, that the difficulty of examining and
determining genera and species, in the dried state, is increased

or diminished in proportion to the condition of the specimens

imder our notice. The following " Directions for collecting

plants for a Hortus Siccus or for cultivation" which I long

ago printed for private distribution, may perhaps not be

unacceptable, nor entirely useless to the reader of this Intro-

duction.

" The process is a much simpler one than is generally

imagined by those unpractised in it; and many travellers

have been deterred from collecting specimens by the time

and trouble requisite for securing them in the way that is

generally recommended.

"The main circumstances to be attended to, are, to preserve

specimens of plants in such a manner that the moisture may
be quickly absorbed, the colours as much as possible preser-

ved, and such a degree of pressure given to them, as that they

may not curl up in the act of drying.

" For this purpose, let a quantity of separate sheets of paper

be obtained, of a folio size, and of an absorbent nature.

Common cartridge or gray paper is perhaps the best. Brown
paper does well enough for coarse plants, and blotting paper

for the more delicate kinds. Two boards should be provided,

one for the top and the other for the bottom of the mass of

papers. For pressure at home, or when stationary for any

length of time in a given spot, nothing serves better, as a

press, than a weight of any kind, a large stone, a great book,

&c., put upon the topmost board ; and the great advantage

in this is, that the weight follows the shrinking of the plants

beneath. Whilst travelling, the more convenient plan is to

use three leathern straps with buckles—two to bind the boards

transversely, and one longitudinally. It will be farther de-

sirable to have a number of pieces of pasteboard, of the same

size as the paper, to separate different portions of the collec-

tion, either such as are in a different state of dryness, or such

as, by their hard or stout woody nature, might otherwise

press upon more delicate ones that are in papers adjoining,

and be the means of injuring them.

" Thus provided, gather your specimens : if the plants be
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small, root and stem ; if large, cut off' portions of the bran-

ches of a foot or a foot and a half long, selecting always such

as are in flower, and others in a more or less advanced state

of fruit. Place them side by side, but never one upon ano-

ther, on the same sheet, and lay upon them one, two, or

three sheets, according to the thickness of your paper or of

your plants, and so on, layer above layer of paper and speci-

mens, subjecting them then to pressure. As soon as you find

that the paper has absorbed a considerable portion of the

moisture, (which will be according to the more or less succu-

lent nature of the plants, and the heat and dryness of the

season or climate,) remove the specimens into fresh papers;

and let the old papers be dried for use again, either in the

open air and sun, or in a heated room, or before the fire.

" As to the spreading out of the leaves and flowers with

small weights, penny-pieces, &c. it is quite needless. The
leaves and flowers are best displayed by nature in the state

in which you gather them ; and they will require little or no

assistance with the hand, when laid out upon papers, to

appear to the best advantage
;
especially if put in carefully,

on being fresh gathered. If the specimens cannot be laid

down immediately upon being collected, they should be pre-

served in a tin box, where they will keep fresh for a day or

two, if the atmosphere be not very much heated.

" Some very succulent plants, such as Cacti, Semperviva,

Seda, Orchideous Plants, &c., some plants with very fine

but rigid leaves, such as the Fir tribe and the Heaths, and

some with compound pinnated leaves, require to have the

specimens plunged into boiling water for a few seconds be-

fore they are pressed ; this greatly facilitates the operation,

by destroying the vegetative principle, and preventing the

leaves of many from falling off in the act of drying. In this

case, the superabundant moisture should be absorbed by a

cloth or by applying, temporarily, pieces of blotting paper.

" In most parts of Europe, and in all countries not oppres-

sively hot, it is a good plan, and saves much paper, to lay

out the specimens on their respective sheets, on the floor of

a chamber during the night, or for five or six hours during

the day, putting them up again and submitting them to
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pressure, as before, on the same papers. By this means,

much humidity both from the plants and the paper is ab-

sorbed by the atmosphere, and the colour is better preserved.

If, however, the climate be hot, a far shorter time will

suffice, or the leaves will shrivel.

" When sufficiently dry,* which, with the greater number

of plants, and in warm climates, will take place in the course

of a few days, (and with two, or at most, four shiftings of the

specimens,) they should be placed between dry papers, one

sheet of folio between each layer of plants; and they are

then ready for ti-ansportation, either packed up in boxes, or

well secured as a parcel, covered with oil cloth. A great

many specimens may thus be sent in a very small compass.

" Palms having their fructification and their leaves very

large, ai'e with difficulty subjected to pressure. A few of

their flowers should be pressed; and the cluster of fruit and

a leaf may be simply dried in the air, and afterwards packed

in a box, for transportation.

" Ferns and Mosses, and the larger proportion of Cryp-

TOGAMic Plants, may be dried in the common way ; such

Mosses as grow in tufts being separated by the hand.
*' Sea-weeds should be immersed for some hours in fresh

water before they ai'e dried : and common blotting paper is

the best for absorbing the moisture from these plants.

" If the FRUITS of plants are of small size, so as to be pre-

served in an Herbarium, they should be gathered with the

leaves and branches, as are the flowers. If of a large size,

they should be kept separate. Dry fruits demand no care,

except those which split open by means of their valves,

and which require to be tied round with a little packthread.

" Pulpy Fruits are only to be preserved in spirits of some

kind, and they should have a number attached to them,

referring to the flowering specimens.

SEEDS AND PLANTS FOR CULTIVATION.

" The best way to introduce plants from abroad into our

^ The being sufficiently dry may be ascertained by the stiffness of the stems

and leaves, and by the specimens not shi'inking or curling on being removed.
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country is by Seeds. These should be gathered when per-

fectly ripe; and if a number of each kind be folded in a

separate piece of paper and kept dry in a box, they in

general reach this country in a good state for vegetation.

" Oily Seeds, such as those of the Tea, Coffee, most kinds

of Acorns, &c., soon lose their germinative property. For

such, it is necessary to provide a box and a quantity of loose

sandy or peat mould. Put into the box a layer of this earth

and then a layer of seeds, and so on alternately till the box

be full.

" Bulbs of all kinds and many Roots, not actually in a

state of vegetation, cuttings of Succulent Plants, Aloes,

Cacti, and many other thick-leaved Parasitic Orcpiideous

Plants, called Air-Plants, may be put into a box with dry

sand, peat, or saw-dust; and these (as well as the Seeds and

Bulbs) must be kept free from damp.
" Plants that it is desirable to remove with the root, should

be carefully placed together, but not too crowded, with com-

mon soil, in wooden boxes, the top of which is formed with

two sloping sides like the roof of a house ; one of these con-

stitutes a lid that can be opened or shut at pleasure, so as to

admit the air and water, and especially so as to exclude the

spray of the sea, which would be highly prejudicial. The
earth must be kept moderately moist, and the boxes always

placed either on an exposed part of the deck of the vessel,

or slung from the tops. In the latter situation they are

liable to the least injury; only the person who has the charge

of them must not forget to supply them with fresh water when

they may require it.

" With the plants and seeds, whether in a living or dry state,

if they ai-e not well known to naturalists, there should be pieces

of paper, on which are to be indicated the uses of the kind,

as far as these have been ascertained, the particular country

where it is gathered, the soil, the size, the elevation at which

it grows above the level of the sea, and the name it is gener-

ally known by.

" As soon as a sufficient number of plants are collected, no

time should be lost in transporting them to their place of

destination ; since the dried specimens and the seeds are lia-
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ble to the attack of insects in warm climates ; and the cap-

tain of the vessel should be particularly requested to keep

them in a dry and airy part of his vessel.

" Specimens of the Woods are also highly desirable ; of the

Gums, Resins, and the various products of the trees, if

employed in the arts or in medicine; and it may here finally

be remarked, that those plants which are employed as useful

in any way whatever by the natives, are what it is of most

importance to possess in our gardens : nevertheless, the more

common kinds, the very weeds of foreign countries, the

Grasses, the Mosses, the Sea-weeds, and Lichens will prove

extremely valuable to the scientific Botanist."

—

Ed.
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L INDEX

OF THE AVORDS USED SUBSTANTIVELY IN THE ELEMENTARY PART

OF THIS WORK; TO AVHICH ARE ADDED OTHER TERMS NOT

EXPLAINED BY SIR J. E. SMITH.

Achenium ; a dry, 1- celled, 1-

seeded fruit, with the peri-

carp closely applied to, yet

distinct from the seed ; as in

the BoraginecB. They are,

however, often, when very

hard, called Nucules, or little

nuts. See p. 155
Acinus, 140
Acotyledones, 261
Aculeus, 109

Adductores, Hedw. in Mosses;

the abortive (so called) pis-

tils.

^Estivation, of a floioer, is the

manner in which the parts are

arranged with respect to each

other in the state of the bud.

Aggregateflower, 155

Air-vessels, 24

Alce,floris, 126

seminis, 152

Alabastrum; a flower in the state

of bud.

Albumen, 145

Alburnum, 17

Alkali, 37

Amentum, 121

Ampliigastrium ; the stipules in

Jungermannia are so called by

Ehrhart.

Androphorum, Mirb.; the united

filaments in monadelplious

stamens.

Angiocarpi, Fungi, 255
Anmdus, in Ferns, 248 ; the ar-

ticulated ring which surrounds

more or less entirely the cap-

sules (or t/tec(e) of many
Ferns; in Mosses, an articu-

lated ring around the mouth
of the capsules ; in Fungi, it

is the portion of the velum, or

veil, which surrounds the stipes,

and remains attached to it like

a ring.

Anther, 132
Anthesis ; the period of the

opening or expansion of the

flower.

Anthodium, Ehrhart; the recep-

tacle of a compound flower is

often so called.

AnthopJiorum ; when the recep-

tacle is elongated and bears

the stamens and petals, that

part is so called by De Can-
doUe, as in many Caryophyllece.

Apophysis, 249
Apothecia ; the receptacles of the

fructification or sporules in

Lichens, 253
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Appendages to a plant, 106

to the seed, 148
Apple, 139

Arillus, 149

Arista, 122, 179, 196
Arrangement ofPlants, systema-

tical, 176

Asci, in Fungi, are the tubes in

which the sporules are placed

as in Peziza.

Ascidium; the peculiar leaf of

Nepenthes Sarracenia, and
Cephalotus.

Aivn, 122
Axilla ; the point above the

insertion of the base of a leaf

or a branch is called the

axil.

Bacca, 139

composita, 140
Bacillum ; a peculiar stalk bear-

ing fructification in some
Lichens, 253

Barh, 13

Beak, of the fruit, 152
Beard, 122
Bernj, 139

Blastema, a term employed by
Mirbel to denote the Embryo,
exclusive of the cotyledons.

Border, of a petal, 125

Botany (definition of), 6

Bractea, 108

Bracteola ; the smaller bracteas,

especially if they are of differ-

ent sizes in the same plant,

are often called bracteolcB.

Bristles, setce, stiff rigid hairs.

Buds, 67
Bulbs, and bidbous root, 56
Bunch, 1 16

Calathidium, of Mirbel ; another

tei'm for Anthodium, the re-

ceptacle of a compound flower.

Calcar, 235 ; this name is ap-

plied to any spur-like projec-

tion whether in the calyx, as

in Nasturtium, or the corolla,

as in Viola and Linaria.

Calyculus; a name given by some
to the outer calyx (or involu-

cre) of Malva and Hibiscus,

and to the lesser scales at the

base of the involucre (or com-
mon calyx of Linnaeus) in

compound flowers. See p. 119,

and note.

Calyptra, 129, 249
Calyx, 118
Calycifiorce ; plants whose petals

are inserted upon the calyx,

more or less distant from the

ovary.

Cambium, 19

Cap,pileus; the umbrella-like ex-

tremity of the genus Agaricus.

Capillitium, in Fungi, a head of

a net-work like substance, in

which the sporules are retain-

ed, as in Trichia.

Capitulum, 114
Capsule, 137

Capsula circumscissa, 209
Carbonic Acid, 51

Carina, 126
Carpella; several small pistils or

fruits collected upon oneflower

are conveniently so called.

Carpophorum, of Richard ; an

elongated receptacle which

bears only one pistil, and

does not at the same time

support the stamens and co-

rolla, as in Capparis. The fili-

form stalk or axis which bears

the 2 carpels of umbelliferous

fruits is also so called by De
CandoUe.

Carunculus, see Strophiolum.

Caryopsis, a dry, 1-celled, 1-

seeded fruit, where the peri-

carp is firmly united with the

seed, and forms, as it were,

one body with it, as in Grasses.
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Catkin, 121, 142

Cauda, 152

Caudex, 52
Caudicula; an appendage to the

pollen masses in the orchide-

ous plants.

Cauliculus ; an imaginary line

of separation between the ra-

dicle and the cotyledons.

Caulis, or stem, and its differ-

ent kinds, 59
iiudus, 63, note.

Cells, of the Anther, 133 ; of the

Pericarp, 137

Cellular integument, 12

Gellulares ; cellular plants, des-

titute of vessels, as the Acoty-

ledones or Cryptogamce.

Central vessels, 25
Cephalodium ; a convex apothe-

cium or fructification in Lich-

ens, without an elevated bor-

der.

Ceratium ; the horn-like or sili-

quiform capsule of Glaucium,

Corydalis, &c.

Characters of Plants, 183
Chalaza ; a vascular disk, or

point in an ovule or seed,

where certain vessels unite

which proceed from the hi-

lum.

Cicatricula ; the scar left by the

separation of the leaf from the

stem or branch.

Cirrus, 109

Classification, Linncean, 196
Claw, 125

Clinanthium ; this term is given

to the receptacle of compound
flowers.

Cluster, 112
Coccum, 138

Coleorhiza ; the sheath at the

base of the radicle in mono-
cotyledonous plants.

Collectores; the dense hairs M'hich

clothe the stigmas more or

less completely, as in Compo-
site, CompanulacecE, &c.

Colours, 42
Columella, in a capside, 137

Column ; the combined filaments

in many AsclepiadecB, and the

combined style and filaments

in Stylidiwn and the orchide-

ous plants, are so called.

Compound Flower, 155
Coma, 152
Commissura; the point of union

of the 2 carpels or merecarps,

which constitute the fruit in

Umbelliferce.

Concentric, zones or layers, 15

Conceptacles ; the capsules or

thecoe in Ferns are sometimes

so termed.

Cone, 142
Coniocista, in AlgcB ; tubercular

fructifications, containing a

mass of spoi'ules.

Connectivum ; a swollen or di-

lated portion of the extremity

of the filament, which often

separates the cells of the an-

thers.

Corculum, Linn., 49, 143
Corolla, 118, 124

Corolliflorce ; plants whose pe-

tals are united and inserted

at the base of the ovary, not

attached to the calyx.

Corollula ; the corolla of the

floret of a compound flower is

sometimes so called.

Corona, or crown; the nectary

of Narcissus and other nec-

taries or scales, at the mouth
of the tube of a corolla.

Corona staminea ; a peculiar and

solid mass covering the ovary

and united to the stamens in

the genus Stapelia and other

asclepiadeous Plants.
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Cortina, in Fungi ; portions of

tJie veil (velum) which remain
attached to the margin of the

pileus.

Corymbus, 113

Costa ; the midrib of a leaf.

Cotyledons, 144
use of, 47

Ci'emocarpium ; the fruit of Um-
belliferous plants has been so

termed.

Crusta; the thin crustaceous

substance which constitutes

many Lichens.

Crypta ; the little glands or re-

ceptacles, filled with essential

oil in the Orange and Myrtle
Tribes.

CryptogamcE ; cryptogamous or

acotyledonous plants, desti-

tute of real stamens and pistils.

Cuhit ; the length between the

elbow and the tip of the fin-

gers, 17 inches.

Culmus, 64
Cup of the flower, 118
Cupula; the peculiar united brac-

teas at the base of the acorn.

Cuticle, 9

Cyma, 115
Cyphclla, 233
Cypsela, a term applied by some

to the fruit of the Comjjositce.

Cystula in Lichens, the rounded

and closed fructification, filled

with sporules, in Sphcerophoron.

Dehiscence; the opening or sepa-

rating of the valves of a peri-

carp.

Dichlamydece ; plants whose
flowers have a double floral

covering.

Dicotyledones, 30, 261
Diseases of Plants, 1 70
Disk, of a compoundflower, 1 33

;

of the receptacle of aflower, is

any enlargement or swelling of

that part around or beneath

the ovary, or, in Umbelliferce,

covering the ovary. It seems
to be scarcely different from
the torus.

Diseases ofplants, 170
Dissepimentum, 137

Dodrans; the space between the

thumb and the little finger

when widely separated, 9

inches.

Down of the seed ovfruit, 131
Drupa, 1S9
Ducts, or tubular vessels ; modi-

fications of the spiral vessels,

marked with reticulations,

rings, bars or dots, or some-
times here and there con-

stricted ; never unrolling.

Ducts, intercellular, ductus ormea-
tus intercellulares ; spaces be-

tween the cells of plants filled

with fluid or sap.

Dust of the Anther, 133

Elateres; the elastic spiral fila-

ments in the capsules of Jun-
germannia and other Hepaticce.

Embryo, 49, 143
Endocarpium ; the inner lining

of the pericarp.

Endogena, De Cand., 266
Endopleura, De Cand.; the in-

ner lining of the testa or coat

of the seed.

Endorhizcc, 148
Endosperm, 149, note.

Eridothecium ; the lining of the

cell of the anther.

Epicarpium ; the outermost of

the 3 portions which consti-

tute the pericarp or cover-

ing to the fruit.

Epidermis, 9 ; of the seed, Gcertn.,

148

Episperm, Rich., the integu-
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ment or testa of the seed, 147,

note.

Essential oils, 35
Estivation ; see jEsiivation.

Excipulus ; that portion of the

thallus of the lichens which
forms a base and border to

the fructifications, as in Par-
melia.

ExogencB, 266
ExorhizcE, 148

Fall of the leaf, 171

Fasciculus, 114

Filament, 132

Flagellum, 61

Flint, 37

Flocci, in Fungi ; woolly fila-

ments mixed with tl)e spor-

ules in many Gastroniyci, and
the filaments of many Byssa^

cecB.

Flinty secretion, 37

Floral leaf, 108

Flores tristes, 39
Florets, 135

Flos complttus, 154

Flos incompletiis, 154

Flos nudns, 154,

FloscuU, 155

Flower, 116

Flower-cup, 118

Flower-stalk, 65

Foliation, the same as Vernation,

which see.

Foliola, 86
Folium, 71

Folliculus, 138

Footstalk of the leaf, 66

Foramen, see Micropyle.

Forcing, 46

Fringe of Mosses, 250

Frons, 67

Fructification, 117

i^rM?#, 116

Frutex, Shrub, 68

Fruticzclus ; a little shrub.

Fulcrum, 106

Functions of Leaves, 89
Funiculus umhilicalis, the little

stalk by which a seed is at-

tached to the pericarp.

Galbulus, 141
Galea, a helmet ; the ai'ched up-

per lip of the corolla of many
Labiates, and those connivent

upper segments of the peri-

antli in Orchis which form
a cap over the column : also

the upper piece of the floral

covering in Aconitum.

Galls, 173

Gemma, 67
Genus, Genera, 181

Germ, 143
Germen, 133
Germination ; the first act of

vegetation in the seed : see

process of vegetation.

Gills, Lamellce, in Fungi, the

parallel, vertical plates which
bear the sporules, and which
form the rays on the under-

side of the pileus in Agaricus.

Glands, 110
Glandula, 110
Glomeruli, powdery warts seen

on many Lichens.

Gluma, glume or husk, 122

Gongyli, in Lichens and Algce ;

the reproductive organs, are

by some so called.

Gonophorum, the elevated re-

ceptacle which bears the sta-

mens in Anonaccce and Mag-
noliaceae.

Grafting, 44
Gum, 35
Gymnocarpi, Fungi, 255
Cynobasis, the much enlarged

base of the style in OcJina to

which the ovaries are attach-

ed. Professor Lindley de-
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scribes it as an enlargement

of the disk of the receptacle,

as in Labiatce and BoraginecB

as well as in Oclijujjata.

Gynop/iore ; the s'f^^^^of the

germen in the Passion-flower,

Cleome, &c.

Gynostemium, Richard ; the

column in the flowers of the

Orchis family.

Gyroma^ and gyrus ; the ring on
the capsules of Mosses; and
in Lichens the peculiar fruc-

tifications marked with sin-

uous concentric impressed

lines of the Genus Gyro-
phora.

Hairs of Plants, 110

Head offlowers, 114

Heart-wood ; the older layers of

wood, in the centre of a tree,

surrounded by the younger
layers or alburnum.

Heat, 45
Herbarium, 430
Hesperidium, the peculiar fruit

of the Orange-tribe, which
Sir James Smith considers a

kind of bacca.

Hilum, 147

Honey, 131

Honey-dew, 92, 174

Hush, 122
Hybernacula ; Leaf-buds and

Bulbs and Tubers were so

called by Linnaeus, because

the vital principle seemed to

be locked up in them during

winter.

Hydrogen, 51

Hymenium, 255

Indusium ; the involucre of the

Ferns is so called by Will-

denow. The terra is also

applied to the fringe of hairs

(collectores), which surrounds

the stigma in Goodenovice.

Inflorescence, 112
Inner-bark, or liber, 17

Innovations ; young shoots

which have not completed

their growth ; such are fre-

quent upon Mosses and Jun-
germannicB.

Integumentum duplex, Gsertn.,

148
Intercellular passages or ducts,

see Ducts.

Internodis, the space between
two nodi. See nodus.

pedunculus, 66
Interstitia, the spaces betAveen

the primary ridges, in the

fruit of the UmhellifercB.

Involucellum, 120
Involucrum, 120 ; in Ferns,

248

Jiigum, a yoke, or pair of

leaflets of a compound leaf.

Juga primaria and secundaria

are the primary and second-

ary ridges in the fruit of the

Umbelliferm.

Julus, 120

Jelly, 35

Keel, 126
Knobs, 55

Labellum, or lip in Orchidece,

235
LacuncB Link, are the air-cells

in Plants.

Lamellce, see Gills.

Lamina, 125
proligera, in Lichens; the

substance within the apothe-

cia, which contains the spor-

ules, generally of a waxy
substance, and finally falling

out.
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Leaves, 71

Leaf-buds, 67

Leajiets, 86

Leaf-stalk, 66
Legumen, 138
Lenticular glands of Guettard,

Lenticelles, De Cand. ; particu-

lar spots on the bark of many
plants, especially Willows, in-

dicating, according to De Can-

doUe, where roots will appear

if circumstances favour the de-

velopement.

Liher, 17

Ligula, 108

Limbus, limb of the corolla, 125

Linnaan System, 196

Lip, in Orchidece, 235 ; there are

2 lips in the Labiate or rin-

gent flowers, 125

Lirella, 253
Loculi, cells of the anthers, 133 ;

of the capside, 137

Locusta, the spikelet in Grasses.

Lodicula, Beauvois ; the two lit-

tle scales (^Nectaries of Linn.)

at the base of the Germen in

Grasses.

Lomentum, 139
Lorica, Mirbel ; the testa or in-

tegument of the seed.

Mace, 149
Medulla, 19

Medullary rays or silver grain,^.^

Membrane, of a seed, 147

Merecarpium, of De Cand. ; each
of the two portions of the

fruit of an umbelliferous plant

is so called.

Micropyle, Foramen, Grew; a

minute opening at the hilum
of the seed which appears to

be the termination of the fe-

cundating vessels of the seed.

It is very conspicuous ia the

Horse-chestnut, Leguminose

plants, and in the genus Nu-
phar.

Milk, 35
Monochlamydece, plants whose

flowers have only a single

floral covering.

Monocolyledones, 28, 261
Mucilage, 35

Naked flowers, 154

leaves, 63, note 83
seeds, 135; where it has

already been stated that the

parts so called in the Umbel-

lifercB, and Composite, have
really a pericarpal covering.

Truly naked seeds, according

to the views of Dr. Brown,
perhaps only exist in the Coni-

ferce, Cycadece and in Pelio-

santhes Teta. See Brown's
elaborate Memoir in King's
Voyage.

Natural Arrangement, 179, 257.

Nectarium, 125, 130
Nodus, the point of a stem or

branch where the vascular and
fibrous tissue are interrupted

and whence the leaves gene-

rally spring, as at the inser-

tion of the leaves, and very

remarkable in the Grasses.

The space between the nodi

is called internodis.

Nomenclature, 186
Nucamentum, 121

Nucleus, the kernel of a fruit

;

also a peculiar pulpy mass
within the ovule.

Nucula, a small nut ; scarcely,

if at all, diff'erent from many
achenia ; applied also to one
of the small hard kinds of

fructification in Chara.

Nut, 139, it is usually applied

to a 1 -seeded indehiscent peri-

carp, with a hard or bony shell.
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Ocrea, or Oclirea, 108

Odour, 38
Operculum ; lid in Mosses which

covers the mouth of the cap-

sule, and itselfcovered by the

calyptra, 249
Orbilla, in Lichens ; the pecu-

liar fructification of Usnea, but

scarcely different from scutel-

lum.

Orgya ; a measure of 6 feet, the

height of a man.
Ostiohim, in Fungi ; the orifice

of the perithecium in Spha-
ria.

Ovarium; synonymous with

Germen of Linnajus, 133

Ovuluni, the infant seed before

it is fecundated.

Oxalic acid, 36

Oxygen, 51

Palate, 126

Palece, the bracteas or chaffy

scales of the receptacle in tlie

Composit(B. Richard and
others give this name to the

floral covering of Grasses,

and paleol(E to the squamulcc

or lodicida above-noticed.

Pulma, a hand's breadth, adj.,

j}almaris; a length of 3 inches.

Palms, 256
Panicle, 115

Pappus, 151

Paraphyses ; the same as adduc-

tores, which see.

Parenchyma, or cellular integu-

ment, 12

Paries, the inner wall or lining

of the pericarp, hence parie-

tal seeds" are those which
are there inserted.

Partitions, of a capsule, 137

Patellula, the orbicular shield-

like fructification of Liofaens,

having a border of its own
substance.

Pedicellus, 65
Pedunculus, 65
Pellicida, 148

Pelta ; in Lichens, the flat

shield-like fructification, des-

titute of a border in the

Genus Ptltidea.

Pepo, 140
Perfect Flowers, 154
Perianthium, 119, and note.

Pericarpium, 118, 135

Perichatium, 123, 249
Periclinium of Cassiiii ; the in-

volucrum of the Compositce.

Peridium, 256 ; Peridiola, Fries,

and Peridiolum, do not appear

to be different, but are ap-

plied, in the Algce, as Avell as

in the Fungi, to denote a

membranous covering to the

sporules.

Perigonium, of De Cand., the

same as Perianth.

Perigynium, the corolla (as it is

often called,) or urceolus of

Carex ; also the nectary or

elevated disk of the receptacle

in other plants.

Perisperm, of Jussieu, is the

albumen ; of Richard, the in-

tegument of the seed.

Perisporum, the hypogynous

setce in the flowers of many
CyperacecB.

Peristomium, 250
Perithecium, '\\\Fungi,t\ie cover-

ing to the Genus Sphceria

and its allies.

Perspiration, insensible, 33

Petal, 124

Petiole, 66

Petiolule ; the stalks of the

leaflets of a compound leaf.

Phanerogamoe ; phanerogamous

or phsenogamic plants, whose
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stamens and pistils are

evident.

Phycomater, Fries, in Fungi;
the gelatine in which the

sporules of SyssacecR first

vegetate.

Phyllodium ; the leaf-like petiole

in many Acacice, which are

destitute of leaflets.

Pileus, 256, 110
Pilidium, in Lichens ; the glo-

bose fructifications of Caly-

cium, filled with a powdery
substance, whose disk finally

turns to powder.
Pistillum, 118, 133

Pith, 19

Placenta; the point of attach-

ment of the seeds in the peri-

carp, or the receptacle of

the seeds, 137

Plumula, 49

Pod, 139

Podetium, a peculiar stalk which
bears the fructification in some
Lichens, 253

Podospermium, of Richard, the

seed-stalk, or funicidus um-
bilicalis.

Pollen, 133

PoUex, adj. poUicaris, an inch.

Pomum, 139

Pores of the epidermis, 9

Pouch, 138

Prefloration, the same as aesti-

vation, which see.

Prickles, 109
Process of Vegetation, 47
Propagula ; the minute powdery

bodies on the surface of many
Lichens.

Properjuice, or secreted fluids,

34
Proper vessels, 22
Pseudo-bulb ; the enlarged stem

of many parasitical Oj chide-

OU8 plants, resembling a bulb

2

or rather a tuber above

ground.

Pseudo-hymeninm, in Fungi

;

receptacle of sporules, resem-

bling a true hymenium.
Pseiido-peridium ; a covering

resembling a peridium.

Pseudo-perithecium, Do., resem-

bling a perithecium..

Pubes, seminis, 152

Pubescence, 111

Pulvimdi; the naked clusters of

sporules in the Genus Spil-

onia : by some the spongy
warts on Parmelia glomuli-

fera.

Putamen ; the bony covering to

the seed, especially in a pulpy
fruit, as the Cherry.

Pyxidium ; the same as a cap-

sida circumscissa.

Racemus, 128
Rachis ; the common stalk of

several flowers ; or the com-
mon stalk of several leaf-

lets.

Radictda; a fibre of the main
root, 52

Radicida, of the Embryo, 148

Radii, 155
Radix, or root, and its difl"erent

kinds, 52

Raphe, in an ovule ; a bundle

of vessels connecting the base

of the ovule and the base of

the jiucleus.

Rays, 155

Receptacidum, of the flower, 1 18,

153; of the seed, 317

Resin, 35
Rhizoma, or rootstock, a horizon-

tal thickened root, sending

up annually stem and leaves,

as in Iris.

Ridges, primary and secondary,

see Juga.

a
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Hootstock, see Rhizoma.

Root, 53
Runner, or Stolo, 61

Samara, 137

Sap, 31

Sap-vessels, and course of the sap,

21
Sarcocarpium, 136

Sarmentum, 61

Scapus, 65
5ca7- o/ f/«e seec?, 147

Scuteila ; the shield-like fructifi-

cations of the Lichen Family.

Secretions, 27
Secretedfluids, or proper juices,

^eerf, 118, 143 [34
Seed-down, 151

Seed-lobes, 144
Seed-vessel, 118, 135

*^me«, 118, 143

Sepals; the divisions or the

pieces of a calyx ; sometimes

also applied to those of a sin-

gle perianth or floral covering.

SeparatedJlowers, 154

Septa, dissepiments, or partitions

of the cells in an ovary or

pericarp.

Sheath, of theflovjer, 122

Shields, see Scuteila.

Shrubs, 68
Silicula, 139

Siliqua, 139
Silver-grain, 26

Spatha, 122

Soredia ; clusters of powdery
bodies, forming a second kind

of fructification upon some
Lichens.

Sort, the clustei'S of capsules in

the Ferns.

Spadix, 122
Species ofplants, 180, 185
Spicula, 1 ] 3

Spike, 112

Spikekt, 113

Spina, 109

Spiral vessels, 8, 23
Spithama, adj. spithameus ; a

length of 7 inches, the space

between the thumb and the

fore finger set widely apart.

Sporangium ; the external cover-

ing of the sporules in many
Fungi ; Sporangiola, seems to

be scarcely different.

Sporidia and sporce ; seeds or

sporules of many cryptogamic

plants, are so called.

Sporules; the reproductive bodies

of Cryptogamic plants, which

are not produced by the influ-

ence of stamens and pistils :

hence not correctly called

seeds.

Spur, see Cahar.

Stamen, 118, 132

Stamens and pistils, functions of,

57
Standard, 126

Stem, 59
Stigma, 134
Stings, 110

Stipellce, little stipules at the

base of the leaflets of a com-

pound leaf.

Stipes, 67

Stipides, 106

Stolo, 61

Stomata, are the peculiar pores

of the Epidermis.

Stonefruit, 139

Strobilus, 142

Stroma, in Fungi ; a fleshy body

to which the flocci are attach-

ed in Isaria and Cephalotri-

chum.

Strophiolum, 152, the same as

carunculus.

Struma ; a swelling on one side

at the base of the capsule in

some Mosses.

Stylus, 134
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Suffrutex ; a shnib whose
younger branches are herba-

ceous and generally perish in

winter.

Surcidus ; a vigorous shoot of

a plant without branches,

especially of a Moss, is so

called.

System, natural, 179, 257
System, artificial, 179, 196

Tabasheer, 38
Tail of a seed, 152

Tendril, 109

Testa, 140, 147

Texture of Plants, 7

Thalamus ; the receptacle of the

parts of a flower.

ThalamifiorcB ; plants whose pe-

tals are inserted upon the re-

ceptacle, not upon the calyx.

Thallus ; the crust or Frond of

the Lichens, 253
Theca ; the covering to the seeds

or sporules of acotyledonous

plants, is so called, though of

very different kinds ; as the

capsule of a Moss, and the

elongated tubes or cells im-

bedded in the substance of

Peziza, and in the scutella of

Lichens.

Thecaphora; thelong stalk which
supports the ovary in Passi-

flora or in Capparis.

Thorn, 109
Thyrsus, 116

Torus; the receptacle of the

flower, particularly if any
portion of it is unusually pro-

minent. Some consider the

entire receptacle a torus.

Professor De CandoUe's views
respecting it are given at

p. 310
Tracheae, the same as Spiral

Vessels.

Tree, 68
Trica, 253
Trophospermium, of Richard

;

the placenta or receptacle of

the seeds.

Tubus, tube of the corolla, 1 25

Tubers, 55
Tuberculum; the convexor hemi-

spherical shields of Lichens',

destitute of border.

Tift, or head offlowers, 114

Tunic, 149
Turio, a scaly shoot from a r'o'ot,

as in Asparagus.

Tympanum ; the membrane
stretching across the mouth
of the capsule in Polytrichum.

Ulna, an Ell, adj. ulnaris ; 24
inches, the length of the arm.

Umbella, 114
Umbellula, 115
Umbilicus, synonymous with hi-

lum.

Uncia, an inch, the length of the

fii'st joint of the thumb.

Undershrub, see Suffrutex.

Unguis, 125

United Flowers, 154

Urceolus; the peculiar covering

to the ovary in the genus

Carex ; Nectary of Linnaeus

;

Perianth of Brown.
Utriculus, 137, 148j

Vagina ; where the base of the

leaf or petiole forms a sheath

around the stem as in the

Grasses.

Valvce, valves of the Capsule,

137

Vasculose, vascular or vasculose

plants ; those furnished with

tubular vessels, as well as cel-

lular tissue, as the Monocoty-

ledones and Dicotyledones.

Veil, in Mosses, 129
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Vegetation, Mr. Knight's Theo-
ry of, 25

Velum, or Veil, in the Fungi, a

circular membrane connecting

the margin of the pileus with

the stipes before maturity.

Vernation ; the state or folding

of the leaf while in the bud.

Verticillastrum ; the apparently

whorled flowers of many La-

biatse, when the inflorescence

is, in reality, in opposite co-

rymbs.
Verticillus, 112

Vexillum, 126

Vital principle, 5

Vitellus, 145

Vittce; the peculiar and general-

ly coloured secreting vessels

in the fruit of the Umbelli-

ferce.

Volva, 123

Whwl, 112
Wings ofa fiovoer, 126 ;

o/" the

seed, 152
Wood, 15
Woodyfibre, 1

6

Wrapper, 123

Yolk, 145



II. INDEX

TO THE EXPLANATION AND ILLUSTRATION OP TECHNICAL TERMS,

USED ADJECTIVELY.

Abnormal, when the usual struc-

ture belonging to a groupe is

departed from ; the opposite

Abrupt root, 34 [of normal.

leaves, 78, 87
Acaules, plantce, 64
Accumbent, cotyledons, when the

embryo is folded so that the

radicle is applied to the edges
of the cotyledons,

Acerosum, folium, 76
Adnaciforme, fol. 83
Acuminatum, fol. 79
Acutum, fol. 79
Adnate, or adhering, with the

ovary, is said of a calyx or

perianth when its tube is

combined with the ovary, so

as to give the appearance of
an inferior germen.

Adpressa, folia, 73
AdscendenSf caulis, 60
Aggregateflowers, 135

"

Aggregati, pedunculi, 66
Alatus, caulis, 62
Alienatum, folium, 84)

Alierna folia, 72, 142
Alternatim pinnatum, 87
Alterne ramosus, caulis, 61
Alveolatus, pitted like a honey-

comb, as the receptacle of Ono-
pordon.

Amphitropal, embryo ; curved

round the body of the seed

or albumen.

Amplexicaulia, folia, 74
Anceps, caulis, 62

folium, 83
Angiocarpi, fungi, 406
Annotinus, rami annotini ; bran-

ches of the present year.

Annulatus, capsula anmdata ; in

Mosses, when the mouth is

surrounded by a peculiar ring

or annulus ; or in ferns, as A.
spidium, &c., when the capsule

is more or less completely

surrounded by an elastic

ring.

Antitropal, embryo; when it is

inverted with respect to the

seed, the radicle being remote

from the hilum.

Apetalous ; a flower destitute of

petals.

AphyllcB, plantcB, 72

Apiculatus, terminated with a

little point.

Apocarpous, when several car-

pels or pistils are collected

but not united in the same
flower.

Appendiculatum, fol. 84, 88
Arachnoid, cobwebby; as the
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leaves of Sempervivum arach-

noideum.

Arrow-shaped leaf, 77
Articulata, radix, 57
Artimlatum, fol. 86
Articulatus, caulis, 62

cuhnus, 65
Ascending ; a seed or ovule is so

called when it grows erect

from a little above the base

of the cell,

Auriculatum, folium, 87
Avenium, fol. 82
Awl-shaped leaf, 83
Axillaris, pedunculus, 66

Barren or sterile flowers, 154
Basi trinerve, fol. 82
Bifariam, bifariously, in two

ranks or rows,

Biflori, pedunculi, 66
Bigeminatum, folium, 88
Bilobum, fol. 77
Bina, folia, 72
Binatum, folium, 86
Bipinnate leaf, 88
Bipinnatifidum, fol. 78
Bipinnatum, fol. 88
Biternatum, fol. 88
Blistery leaf, 81

Brachiatus, caulis, 61

Bidbosa, radix, 56
Bullatum, folium, 81

Caducous, petals or sepals, or

leaves; when they fall olF,

soon after they come to per-

fection,

Camjxinulata, corolla, 125

Canaliculatum, folium, 83
Cancellatus ; a leaf is so called

when the parenchyme is

wanting, and the veins alone

remain like a network, as in

Hydrogeton fenestralis,

Carinaium, folium, 83
Carnosum,fol. 83

Cartilagineum, fol. 80
Caidina, folia, 72
Caulinus, pedunculus, 65
Cavus, caulis, 64
Cellular integument, 13

Central vessels, 25
Centrifugal, embryo; when its

apex is pointed to the sides

of the frnit ; and
Centripetal, when turned to-

wards the axis.

Channelled, leaf, 83
Cicalricatus, caulis; when mark-
ed by the scars of the fallen

leaves.

Ciliatum, folium, 80
Cimiter-shaped leaf, 83
Circinnate ; rolled inwards like

a crosier.

Circumscissa, capsula, 209
Circumscissile, capsule when it

bursts open transversely as

in Anagallis

Cirriferi, petioli, 67

Cirrosum, folium, 79, 86
Climbing stems, 60
Cloven leaf 77
Coarctata, panicula, 115

Coloratum, folium, 82
Coloured leaf, 82
Completus, flos, 154
Composita, folia, 75, 86, 88

bacca, 140
Compoundfloicers, 155, 230

/ea^;e5, 75, 86—89
raceme^ 112

sp?7«e, 113
umbel, 115

Cojnpressum, folium, 83
Concavum, fol. 81

Conduplicatum, fol. 81

Conferruminated, cotyledons

;

when they are so combined

as to appear to form one

body.

Conferta, folia, 72

Conjugatum, folium, 88



INDEX. 455

Connata,folia, 74
Cordatum, folium, 77
Coriaceum, fol. 84
Costatum, folium, 82
Cottony, see Stuppeus.

Crenatmn, folium, 80
Crescent-shaped leaf, 77
Crispum, folium, 81
Cruciformis, corolla, 126, 222
Cucullatum, folium, 85, 136

Cuneiforme, folium, 76
Curled leaf, 8

1

Cuspidatum, folium, 79
Cylindrical leaf, 83
Cynibiform, shaped like a little

boat.

Deciduum, folium, 84
Decompositum, fol. 88
Decurrentia, folia, 74, 87
Decussata, fol. 73

Definite, stamens ; when they

are few and constant to that

number.
Deltoides, folium, 76
Demersa, folia, 73
Derdatum folium, 80
Depressa, folia, 73
Depressum, folium, 83
Depressus, caulis, 60
Determinate ramosus, caulis, 62
Diamond-shaped leaf, 77

Dichotomus, caulis, 59

Diffusa, panicula, 115

Diffusus, caulis, 16
Digitat vm folium, 86
Dimidiate, calyptra ; split open

on one side.

Dioici,flores, 249, 320
Dissectum, folium, 78
Disticha, folia, 73
Distichus, caulis, 61

Dolahriforme, folium, 84

Duplicato-serrata, folia, 80

Ellipticum, folium, 76

Emarginatum, fol. 79

Emersa, folia, 74
Endogenous stems; whose in-

crease takes place in the centre.

Enerve, folium, 83
Enodis, culmus, 64
En siforme, folium, 83
£'/2<2re /ec/^ 79
Epigynous, stamens or corolla,

when placed above the ger-

men, or ovary; as the stamens
in Asarum ; and the petals in

Umhellifrce, 63
Equal corolla, 125
Equitantia, folia, 74
Erecta, folia, 73
Erectus, caulis, 59
Erosum, folium,, 80
Evergreen leaves, 84
Extra-foliacece, stipules, 107
Exogenous stems ; whose in-

crease takes place on the cir-

cumference or outside of the

old wood.
Extrorsa, anthera ; when the

Anther is turned outwards
or when the opening takes

place towards the petals, not
towards the pistil.

Fasciculata, folia, 72
Fasciculatus, caulis, 64
Favosus, honey-combed ; the

same as alveolatus.

Fertile flowers, 154

Fibrosa, radix, 53
Fiddle-shaped leaf, 77

Fingered leaf, 86
Fissum, folium, 77

Flagelliformis, caulis, 61

i^/es% ^eo/, 83
Flexuosus, caulis, 61

i^ZoraZ /ea^ 108

Flores tristes, 39
Florifera, folia, 74
Free; this is said of an ovary

which does not adhere to the

floral covering.
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Fringed leaf, 80
Flannel-shaped corolla, 1 25

Fusiformis, radix, 54

Gamopetalous ; when the petals

of a corolla unite so as to form

one piece or monopetalous
;

and
Gamosepalous ; a similar union

of the sepals or pieces of the

calyx.

Cemniacpus, pedanculus, 66
Geniculatus, culmus, 03
Gibbum, folium, 83
Glabcr, 63
Glandulosvm, folium, 80
Glaucus, 63
Glocliidiutiis ; barbed, rigid bris-

tles forked and hooked at the

extrenli^J^

Grunulata, radix, 57

Halberd- shaped leaf, 77

Hastatiim , foliinn, 7 7

Hatchet-shaped leaf, 84
Heart-shaped leaf, 77

Helerolropal, embryo ; when it is

placed transversely with re-

gard to the hilum of the seed,

as in the Primrose,

Hirtus, 63
Hispidus, 63
Hollow-leaf 81

Homotropal, embryo ; when it is

curved but has the same di-

rection with the seed itself.

Hooded leaf, 81

Horiiontalia, folia, 73
Hypocrateriformis, corolla, 125

Hypogynous, stamens or corolla ;

when they are inserted at the

base of the pistil upon the

common receptacle.

Imbricafa, folia, 72
Innnersa, folia, 73
Impnri-pinnate, in a compound

leaf, pinnated with an odd
one : the same as pinnatum
cum imparl, 86

Incanv.s, 63
Jncisum, folium, 78
Iticompleta corolla, 126

Incompletus flos, 154

Incumbent, cotyledons ; when the

embryo is folded so that the

radicle is applied to the back

of one of them.

Iiicurva folia, 73
hicequale, folium , 78

Indefinite, stamens ; when of an

uncertain number.
Inerme, folium, 79

liiflcxa, folia, 73
Iifuiidibidiformis, corolla, 125

Innate, anthers; when attached

to the filament by the whole

length, of their back.

Integerrimum, folium, 79

Integrum, fol. 75, 79
Internodis, peduncidus, 66
Interrupte pinnatum, folium, 87

Intra-foliacecB, stipulcc, 137

Introflexed, margins of the valves

ofthe capsule ; when they are

suddenly bent in at the suture.

Introrsa;, ardher; when the open-

ing takes place towards the

pistil.

Involutum, foliutn, 81

Irregular corolla, 125

Isostemonous, flower ; when the

stamens are equal in number
to the petals.

Jagged leaves, 80
Jagged-pointed leaves, 79

Jointed leaf, 86

Keeled leaf 83
Kidney-shaped leaf 77

Knotted, the same as torulosus.

Labiuta, corolla, 125
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Laciniatum, folium, 78
LcBvis, 63
Lanatus, 63
Lanceolatum, folium, 76

Lateralis, pedunculus, 66
Laxus, caulis, 61

Leathery leaf, 84
Lenticular, or lentiforni ; shaped

like a double convex lens.

Lepidotus, and leprosies, covered

with little scales.

LigidatiJlosculi, 155

Lineare, folium, 76
Lineatus, same as striatus

Lingulatum
, folium , 8 4

Lion toothed leaf, 77
Lipped corolla, 1 25
Lobatum, folium, 75, 77
Zo&ec? Zea/; 75, 77 »

Loculicidal, capside ; Avhen the

dehiscence takes place in lines

corresponding with the centre

of the cells, the dissepiment

being- attached to the middle

of each valve.

Lunidatum, folium, 77

Lyratum,fol. 77, 87

Macidatus, 64
Marcescens, corolla, withering

before it falls away.
Mashed, the same as personata.

Mealy; covered with a white

powdery substance, as the

leaves of Primula farinosa

;

albumen ; like a mass of flow-

er the same as farinaceous.

Membranaceum, folium, 84
Mitriforrn, calyptra, that which

is entire, not cleft, on one side.

Moniliform, beaded like a neck-

lace.

Monocotyledones, plantce, 28, 50,

110, 146
Monoid, flares, 154, 199
Monopetalous, corolla, 125

Monophyllus, calyx; of one piece.

But as the pieces of a calyx

are now usually called sepals,

the term monosepalous is gen-

erally employed.

Multiceps ; this is said of a root

when it divides at the top and

bears many buds or stems.

Multiflori, pedunculi, 66
Mucronatum, folium, 79
3Iuricated, covered with little

short, hard, excrescences or

prickles.

Mutica, gluma, 200

Nakedflowers, 154

leaf, 83
Naked seeds, 135

Napiform, roots, turnep- shaped.

Nati,7iia, folia, 73
Natural Systems, 179, 205
Navicular, shaped like a boat,

the same as cymbiform.

Needle-shaped leaf, 76

Nervosum
, folium, 82

Nicked leaf 79
Nitidus, 63
Normal, where the usual struc-

ture belonging to agroupe pre-

vails.

Notched leaf, 80
Nudum, folium, 83
Nudus, fios, 83, 154

caulis, 83

Ob, prefixed to a word, signifies

inversion
;
obcordate, inversely

cordate, when the point is at

the lower extremity, as in the

leaflets of Trefoil.

Obliqua, folia, 73
Oblique leaf, at the base, 78
Oblongiim, folium, 76
Obovatum, folium, 75
Obtusum, folium, 79

cum acumine, 79
Oleaginous, fleshy, but at the

same time oily.
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Opposita, folia, 72, 87

Oppositifolius, pedunculus, 66
Orbiculatum, folium, 75
Orthotropous or orthotropal, em-

bryo ; when it is erect with
respect to the seed, the radi-

cle next the hihim.

Osseous, of a hard substance like

bone.

Ovale, foliitm, 76
Ovatum folium, 75

Palmatum, folium, 78
Panduriforme, folium, 77

Papilionacea, corolla, 126
Papillosus, 63
Parietal, avides, or seeds, lining

the inner surface of the wall

of the ovary or capsule.

Paripinnate leaf ; the same as

opposite pinnatum, 87
Partitum,folium, 78
Patelliform ; shaped like the

patula or kneepan, convex be-

low and concave above.

Patentia, folia, 73
Pectinatum, folium, 78
Pedatum,folium, 88
Peltata, folia, 74
Pentagonus, caulis, 62
Perfect flowers, 154
Perfoliata, folia, 74
Perigynous, stamens or corolla,

attached to the calyx or peri-

anth, remote from the base of

the ovary, 263
Peritropal, embryo placed hori-

zontally in the seed or albu-

men.
Personata, corolla, 126

/'efeZozc?eM5,resembling or having
the colour and texture of a

petal.

Petiolata, folia, 74
Pilosus, 63
Pinnatijidum, folium , 78

Pinnatisecta, folia, 86, (note.)

Pinnatum, fol. 86
,

cum imparl, 86
Pitcher-shaped, leaf, 85
Pitted, see scrobiculatus.

Plaited leaf, 81
Plicatum, folium, 8

1

Pollicaris, the length of an inch.

Polypetalous, corolla, 125, 126
Prcemorsa, radix, 54
Prcemorsum, folium, 79
Prismatic, ov prism-shaped, hav-

ing several longitudinal angles

and flat faces.

Procumhens, caulis, 59
Prolifer, caulis, 61

Prostratus, caulis, 60
Pruinosus, having a frosted ap-

pearance.

Pulley-shaped, see Trochlearis.

Pulverulentus ; covered with dust-

like substance, almost synony-
mous with farinaceous.

Pulvinatus ; cushioned and con-

vex, often applied to stems
and branches especially in

Mosses.

Punctatum, folium, 81

Quadrangulare, folium, 76
Quadrangularis, caulis, 62
Quaterna, folia, 72
Quina, folia, 72
Quinatum, folium, 86
Quincunx or quincuncial, calyx ;

when the segments are imbri-

cated in a peculiar manner, as

in a Rose ; of which two are

exterior, two interior, and the

fifth covers the interior with

one margin, while its other is

covered by the exterior.

Quinquangulare, folium, 76

Quinquangularis, caulis, 62

Radicalia, folia, 72

Radicans, caulis, 60

Ramea, folia, 72
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Rameus, pedunculus, 66
Ramosissimus, caulis, 61

Reclinata, folia, 73

Reclinatus, caulis, 60
Rectus, caulis, 61

Recurva, folia, 73

Reflexa, folia, 73

Regular, corolla, 125

Reniforme, folium, 77

Repandum, folium, 80

Repens, caulis, 60
Repens, radix, 54
Resupinata, corolla ; the reverse

of its usual position by tlie

twisting of the stalk, or ovary,

as in Orchis.

Resupinata, folia, 73
Retusum, folium, 79

Revolutum, folium, 80
Rhombeum, folium, 77
i2t66e<f /ra/ 82
Ribless leaf, 82
Ringens, corolla, 125

Rosacea, corolla, 126

Rotata, corolla, 125

Rugged leaf, 81

Rugosum, folium, 81

Ruminated, albumen; that which

is pierced with numerous ca-

vities, filled with a dry cellu-

lar substance, as in that of the

Nutmeg.
Runcinatum, folium, 77

Sagittatum, folium, 77
Salver-shaped corolla, 125

Sarmentosus, caulis, 61

Scaber, 63
Scaly roots, 56

Scandens, caidis, 60
Scarred, see Cicatricatus.

Scimitar-shaped leaf, 83
Scrobiculatus ; uneven with lit-

tle pits or hollows, as the seeds

of many plants.

Scutatus, or scutelliform, scutate

or buckler-shaped ; circular

nearly flat, with an elevated

border.

Secund ; see Unilateralis,

Secundifolia, 73
Semiamplexicaul, leaf, whose

base half surrounds the stem.

Semicylindraceum, fol. 83
Se7npervirens, folium, 84
Septicidal, capsule; where the

dehiscence takes place be-

tween the dissepiments which
divide into two plates and
form the sides of each valve.

Separatedflowers, 154
Septifragal, capsule ; where the

dehiscence takes place op-

posite to the dissepiments

;

which nevertheless separate

from the valves, and remain
attached to the axis.

Serialis, arranged in series or

rows.

Sericeus ; silky.

Serratum,folium, 80
Serrulatum, folium, 80
Sessiles,Jlores, 66

Sessilia, folia, 74
Setosus ; covered with setse or

bristles.

Shaggy ; with long coarse hairs.

Sharp leaf, 79
Sheathing leaves, 74
Simplicia, folia, 75
Sinuatum, folium, 78
Solidus, caulis, 64
Solitarius, pedunctdus, 66
Sparsa, folia, 72
Sparsi, pedunculi, 66

Spatulatum, folium, 76
Spindle-shaped ; see Fusiformis,

Spinosum, folium, 79
Stem-clasping ; the same as am-

plexicaid.

Sterileflowers ; those which bear

no fruit, as those only having
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anthers ; the same as barren

flowers.

Stipitate ; often employed to

signify any thing elevated

upon a stalk, which is neither

a petiole, nor a peduncle : as

the pistil of a passion-flower.

StriatuSy 64
Strictus, caulis, 61

Strigosus, covered with sharp

appressed, rigid hairs.

Stuposus or stuppeus ; with a

dense or tufted mass of hairs
;

as in the inside of the thallus

of Usnea.

Sub, prefixed to any adjective

signifies somewhat, not entire-

ly so.

Suberosus ; corky.

Subtnersa, folia, 73
Suhrotundum, folium, 75

Subsessile, folium, 85

Subulatum, folium, 83

Sulcatus, 64
Supra-axillary, peduncle ; in-

serted above the axil of a leaf.

Supradecompositum, fol. 88
Suspended, seed; pendant from

the point of attachment which
is a little below the summit of

the cell,

Sutural, dehiscence,^m a I -cel-

led capsule, opening along a

margin as in the Pea, Peri-

winkle, &c.

Sword-sliaped leaf, 83
Syncarpous, the union of several

fruits into one.

Taper (^Lindl.), long and cylin-

drical or rounded, the same as

terete.

Tap-rooted, see JFusiform.

Tarfareus, having a rough and
uneven, granulated crust, as

in the Cudbear, Lecanora tar-

tarea.

Teres, caulis, 62
Teres, terete ; rounded or cylin-

drical, generally applied to

a slender elongated cylinder.

Teres, folium, 83
Tergeminatum,folium, 88
Terminalis, peduneulus, 66
Terna, folia, 72
Ternatum, folium, 86
Tetragonum, folium, 84
Tetragonus, caulis, 62
Thallodes, in Lichens; that

which is formed of the thallus,

as the margin of the apothecia.

Tomentosus, 63
Tongue-shaped leaf, 84
Toothed leaf 80
Torulose, beaded ; but with the

knobs or swellings very une-

qual, as the pod of Chelidoni-

um.
Trapeziform ; the same as rhom-

boid.

Triangulare, folium, 76

Triangularis, caulis, 62

Trifariam, trifariously ; in 8

ranks or rows.

Trifoliolate ; with three leaflets.

Trtgonum, folium, 84
Trigonus, caulis, 62

Trilobum, folium, 77

Trinerve, folium, 82

Tripinnate leaf, 88
Tripli7ierve, folium, 82

Triqueter, caulis, 62

Triquetrum, folium, 84

Trochlearis, pulley-shaped em-

bryo ; circular, compressed,

and grooved in the circumfer-

ence.

Trowel shaped leaf, 76

Truncatum, folium, 78

Tuberosa, radix, 54

Tubular leaf, 83

Tubulosi flosculi, 155

Tubidosum,folium, 83

Tunicata, radix, 56
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Turbinate ; top-shaped as the

fruit of some Roses, the cap-

sules of many Mosses.

Tioining, stem, 60
Two-edged, see Anceps.

Umhilicate, with a central de-

pression, as in the leaves of

Cotyledon Umbilicus.

Umbonatus ; rounded with a

central point or tuhercle, as in

some Agarics.

Umbraculiform ; resembles a

spi'ead umbrella, as the pileus

of many Agarics.

Undivided leaf, 75

Unarmed; without spines or

prickles.

Undulatum, folium, 81

Unequal leaf, 78

corolla, 125

Unijlori pedunculi, GG

Unilateral spike, 113

Unilateralis ; when the flower,

or leaves, &c., are turned to-

wards one side ? as the flower

of Myosotis.

Unitedflowers, 154
Urceolate calyx ; oblong or con-

tracted below the mouth.

Vaginantia, folia, 74

Valvate capsule; opening into

pieces or valves.

Variegatum, folium, 82
Vascular tissue, the tubular ves-

sels are so called.

Feinless leaf, 82
Veiny leaf, 81
Velutinus ; having a velvetty

surface.

Ventricosus, swelling out re-

markably.

Venosum, folium, 81

Verrucosus caulis, 63
Verticalia, folia, 73
Versatile, anther; attached by

the middle, so as to be equally

balanced.

Verticillata, folia, 72
Villosus, 63
Virgatus ramus ; when the

branch is long, straight, slen-

der and pliable.

Viscidus, 63

Volubilis, caulis, 60

Wavy, 80
Wheel-shaped corolla, 125

Whorled, leaves, 72

Yoked leaf, 88

I





III. INDEX

TO THE CLASSES, ORDERS, GENERA AND SPECIES, TOGETHER WITH

THE SUBSTANCES AFFORDED BY PLANTS, WHICH ARE MENTION-

ED IN THE ILLUSTRATIONS OF THE NATURAL METHOD, CHAPTER XXV.

Abies, 396
balsamea, 397
Canadens, 397
communis, 397

Abietin^, 396
Abrus, 318

precatorius, 318
Acacia, 319

Arabica, 319
Senegalensis, 319
Nilotica, 319
Catechu, 319

AcalypJia, 387
acalyphe^, 387
AcanthacejE, 371

Acanthophora mtiscoides, 427
Acanthus, 372
Acer, 298

saccharinum, 298
Aceras, 412
Aceratium, 290
AcerinejE, 298
Achillcea, 349
Achlys, 276
Achras, 358

mammosa, 358
Achras Sapota, 358
Achyranihes, 376
Adnos, 370
Aconites, 272

Aconitum, 272
Aconitum ferax, 272
Acorus, 402
Acotyledones, seu Cellulares,

420
Acrocarpi, 422
^c^«a!, 272
Actinocarpus, 399
Actinotus, 341

Adansonia, 289
Adonis, 272
Adoxa, 343
^cidium, 429
jEgopodium, 341

jEgiceras, 359
^sculus, 299

Hippocastanum, 299
JEthusa, 341
African Teak, 387
Agaricus, 430
Agaricus campestris, 430
Agave, 403
Agrimonia, 32

1

^Agrostemma, 287
^Agrostis, 419
.4iVtt, 419
Ajuga, 370
.ALANGIEiE, 329
jAlangium, 329
4 ilaria, 428
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Alchemilla, 321
Alectoria, 425
Alder, 394
Aleurites, 387
Aleurites triloba, 38 7_

Alexander's Tribe, 342
Algje, 426
Alisma, 399
Alismace^, 399
Alligator Pear, 379
Allium, 404
Allspice, 331
Almond, 320
Alnus, 394
Aloe, 404

perfoliata, 404
Socotrina, 404

Aloes-wood, 315
Alopecurus, 419
Alpinia, 413
Alsodine^e, DC, 283
Alsodeia, 283
Althcea, 288
Alsine^, 287
Amadou, 430
Amanita, 430
Amanita muscaria, 430
AmaranthacejE, 375
Amaranthus, 376
AMARYLLIDEiE, 416
Amaryllis, 417
Amentaceous Family, 393

American Aloe, 403

Ammonia, 376
Ammophila, 419
Amomum, 413

°

AlVIMlNEiE, 341
Ampelide^e, 363
Ampelopsis, 303
' Jiederacea, 303
Amygdale^, 320
Amygdalus, 320
Amyride^, 317
Amyris, 317

ambrosiaca, 317
hexandra, 317

I I M toxifera, 317

AnACardie^ sen Cassuvieee, 313
Anacardium, 316
Anagallis, 373
Anchusa, 366
AndrcBa, 422
Andromeda, 334
Andi-osacc, 373
Anemone, 272
Anemonete, 272
Angelica, 341
Angelice^, 341
Angiocarpj, 429
ANGIOSPERMiE, 396
Angostura bark, 308
Anise, 341

Aniseed Tree, 274
Aniseed Tribe, 274
Anona, 274
Anonace/e, 274
Anthocercis, 368
Anthemis, 349

nobilis, 349
Anthericum, 404
Anthosperme^, 346
Anthospermum, 346
Anthoxanthum, 419
Anthriscus, 342
Anthyllis, 318
Antiaris, 389

Toxicodendron, 389
Anlidesma, 392
Antirrhinum, 369
Antirrhoea, 346
Apargia, 349
Aphyllanthus, 408
Apium, 341

graveolens, 341
Aploperistomi, 422
Apocyne^, 360
Apocynum, 361
Aponogeton, 392, 403j

Apple, 322
Apricot, 320
Aquifoliace^e, 312
Aquilaria, 313

Malaccensis, 315
—_ Agalbchia, 315
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Aquilarine^, 31], 314
Aquilegia, 272
Arabis, 280
Arachis, 319
Aralia, 343
AraliacejE, 342
Aiaucaria, 397
Arbor vitse, 397

Arbutus, 334
Archel, 424
Arctium, 349
Ardisia, 359
Areca, 409

Catechu, 409
oleracea, 409

Akecin^, 409
' Arenaria, 287
ArethusejE, 412
Argemone, 278
Arine^, 401

Aristolochia, 383
Aristolochie^, 383
Aristotelia, 314
Armeniaca, 320
Arnotto, 282
Arnotto Family, 282
Aroidece, 401

Arrhenantherum, 419
Arrow-grass Family, 399
Arrow-root, 414
Arrow-root Family, 413
Artedia, 342
Artemisia, 349

Chinensis, 349
Arthonia, 424
Artichoke, 349
Artichoke Tribe, 349
Artificial lightning, 421
Artocarpe^, 388
Artocarpus, 389

incisa, 389
integrifolia, 389

Arum, 401

Arum Family, 401
Arundo, 419

Bambos, 419
Asarum, 383

Asclepiade/e, 360
Asclepias, 360

lactifera,

Ascobolus, 430
furfuraceus, 430

Asparagus, 404
Asperugo, 366
Asperula, 346
AsPHODELEiE, 404
Asphodelus, 404
Aspidium, 420
Assafsetida, 341
Asses' eyes, 319
^sfer, 349
Asteranthos, 356
AsTOMi, 422
Astragalus, 318

Creticus, 318
gummifer, 318
Tragacantha, 318

Astranthus, 314
Astrantia, 341
Astrapaea, 289
Atherospermeje, 390
Atherosperma, 390
Atriplex, 376

hortensis, 376
Atropa, 368

Belladonna, 368
Attar of Roses, 322
AURANTIACE^, 293
Avellana, 381
^?;e/ia, 419
Averrhoa, 306

Bilimbi, 306
Avicennia, 371
Avocado Pear, 379
Azalea, 354
^zo^/a, 421 ^

B^omycejE, 424
Bceomyces, 424
Balanophora, 410
BALANOPHOREiE, 409
Ballota, 370
Balls, 450
Balm of Gilead Tribe, 316

2 H
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Balm of Gilead, 316
Balm of Gilead Fir, 397

Balsamina, 305
hortensis, 305

BALSAMINEiE, 305
Balsam of Copaiva, 319

of Labdanum, 283
of Mecca, 316

Balsamodendron, 316
Gileadense, 316
Opobalsamum, 316

Bamboo, 419
Banana, 415
Banana Family, 414
Banyan, or Sacred Fig of In-

dia, 389
Banisterie^, 298
Banisteria, 298
Banksia, 381
Baobab, 288
Barbacenia, 416
Barbadoes Aloes, 404
Barbadoes Cherry Family,

297
Cherry Tribe, 298

Barbarea, 280
Barberry Family, 275
Barringtoni^, 331
Barringtonia, 331
Barley, 419
Bartonia, 334
BarUia, 369
Basella, 376
Bassia, 358
BATRACHOSPERMEiE, 428
Batrachospermum, 428
BAUEREiE, 340
Bauera, 340
Bauhinia, 319
Bdellimn, 317
Bead-Tree, or Pride of In-

dia Family, 300
Beatsonia, 286
Bean-Caper Family, 306
Beech, 395
Beet, 376
Begonia, 379

BEGONIACEiE, 378
Bell-flower Family, 351

Tribe, 352
Bellis, 349
Belvisia, 356
BelvisiejE, 356
BERBERIDEiE, 275
Berberis, 275

vulgaris, 275
Bergia, 286
Berkeleya, 429
Bertholletia, 331

excelsa, 331
Beta, 376
Betel, 391

Betonica, 370
Betula, 394
BETULINEiE, 394
Bidens, 349
BlGNONACE^, 363
Bignonia, 363
Biich, or Bish, 272
Billardiera, 285
Bilberry, 353
Bilberry Family, 353
BiND-WEED Family, 365
Birch, 394
Birch and Alder Tribe, 394
Bird Lime, 358
BiRTHWORT Family, 383
Bitter Apples, 332

Cucumber, 332
sweet, 268

Bixa, 282
Orellana, 282

BixinejE, 282
Blackwellia, 314
Bladder, or Pepper brand, 430
Bladder-senna Tribe, 312
Blakea, 328
Blandfordia, 405
Bletia, 412
Blight, 430
Blitum, 376
Blumenbachia, 334
Blysmus, 420
Boerhaavia, 375
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Bois d'Aigle, 315— de Colophane, 316
Boldoa, 389
Boletus fomentarius, 430
JBolivaria, 359
BoMBACEiE, 288
Bombax, 289

pentandrum, 288
Boopis, 348
BoRAGINEiE, 366
Borago, 366
BORASSE^, 409
Borassus, 409
Borbonia, 318
Bordeaux Turpentine, 397

Borkhausia, 349
Boronia, 308
Borrera, 425
Boswellia, 316

serrata, 316
Botrychium, 420
Bottle Gourd, 332
Brachypodium, 419
Brand, 430
Brassia, 412
Brassica, 280
Brayera, 321

Brazil-nuts, 331
Bread-fruit, 389
Bread-fruit Family, 388
Briza, 419
Bromelia, 403
BromeliacejE, 403
Bromus, 419
Broom-rape Tribe, 368
Bronnia, 335
Brosimum, 389
Broussonetia, 389
Brucea, 317
Brucea, 309

antidysenterica, 309
Brunia, 313
BruniacEjE, 312
Brunonia, 350
BRUNONIACEiE, 349

319
Bryonia, 332

Bubon Galbanum, 341

Buckthorn Family, 312
Bucku, 308
BucKU Family, 307
Buck-wheat Family, 377

Bufonia, 287
Bulbocodium, 406
Bunchosia, 298
Bunium, 341

Bupleurum, 341

Burmannia, 416
BurmanniejE, 415
Burnet Tribe, 321

Burnt-Corn, 450
Bur Parsley Tribe, 342

Bursaria, 285
BuRSERACEiE, 316
Bursera, 316

paniculata, 316

BuTOMEiE, 399
Butomus, 399
BuTTERWORT Family, 372

BuxE^, 386
Buxus, 386
Byssoidete, 428
Byssocladium, 428
Byttneria, 289
BYTTNERIACEiE, 289
Byttnerie^, 289

Cabbage, 279
Cabbage Palm, 409
Cabbage Palm Tribe, 409

Cabomba, 276
Cacao, 289
CACTE.E, 338
C<Bsalpinia, 319
Cajeput Oil, 330
Ca^?7e, 280
Caladium, 402

esculentum, 402
seguinum, 402

Calamagrostis, 419
Calamintha, 370
Calamus, 409
Calamus Draco, 409
Camcioide^, 424
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Calicium, 424
Callicarpa, 370
Callitriche, 326
CalUtris, 397
Calochortus, 409
Calophyllum, 296
CaMa, 272
Caluna, 354
CalycanthejE, 822
Calycantlius, 322
Calycera, 348
CALYCEREiE, 348
Calyciflor^, 310
Calylhrix, 330, 395
Camelina, 280
Camellia, 293
Camelliace^, 292
Campanula, 352
CampanulacejE, 851

CAMPANULEiE, 352
Camphor-tree Family, 290
Camphor of Sumatra, 291
Canadian balsam, 397
Canary-seed, 419
Candle Nuts, 887
Canella, 296

alba, 274, 296
Canna, 414
Cannabine^, 388
Cannabis, 388
Cannon-ball Tree, 331

Cannon-wood Tree, 389
Caoutchouc, 361
CaoiitcJiouc of Guiana, 387
Caper Family, 280
Capers, 280
C apparel, 280
Capparide^, 280
Capparis, 280

spinosa, 280
CAPRIFOLIACEiE, 344
Capsella, 280
Capsicum, 368
Carallia, 324
Cardamine, 280
Cardamoms, 413
Cardiospermnm, 300

Cardiospermum Halicacabum.

800
Cardoon, 349
Carduus, 349
Casearia, 313
Care^, 418, 420
Carzca, 333
Cailina, 349
Carolina Allspice Family,

322
Carolinea, 289
Carpathian balsam, 397
Carpinus, 895
Carrot, 342
Carrot Tribe, 342
Carroway seed, 341
Carthamus, 349
Carum, 341

Carui, 841

Carya, 398
Caryocar Family, 299
Caryocar, 300

nuciferum, 300
Caryophylle^, 286
Caryophyllus, 831
Caryota, 409

urens, 409
Cascarilla, 387
Cashew-nut, 316
Cashew Tribe, 315
Cassava, 887
Cassia, 819

— Senna, 319
CassiejE, 319
Castanea, 395
Castor-oil, 887
Castor-oil Plant Tribe, 387
Casuarina, 895
Catabrosa, 419
Caucaline^, 342
Caucalis, 342
Ceanothus, 8 1

2

Cecropia, 389
Cedar of Lebanon, 397

Cedar pencils, 397

Cedrela, 302

febrifuga, 302
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Cedre/a Toona, 302
Cedrele^, 301
CELASTRlNEiE, 311
Celastrus, 312
Celery, 341

Celosia, 376
Celsia, 319*

Celtis, 389
Centaurea, 349
Centranthus, 347
Centunculus, 373
Cephaelis, 346

Ipecacuanha, 346
Ceplmlotus, 321
CERAMIEiE, 428
Ceramium, 428
Cerastium, 287
Ceratiola, 386
CeratocepJialvs, 272
Ceratonia, 319
Ceratopetalum, 340
CERATOPHYLLEiE, 326
Ceratophyllum, 326
Cerasus, 320
Cerbera, 361
Cerews, 338
Ceroxylon andicola, 409
Cetraria, 425
Chcenopleura, 328
ChcErophyllum, 342
Chcetophora, 428
Chailletla, 314
ChailletiacejE, 314
Chairanthe^, 328
Chairanthus, 328
ChamcBdarea, 409
CHAMjELAUCIEiE, 330
ChamcBlaucium, 330
ChamcBrops. 409
Chamomile, 349
C%ara, 426
Charace^, 420
Cheiranthus, 280
Cheirostemon, 289
CJielidonmm, 278

* VVhere tl.'e wonl

Cmenopode^, 376
Chenopodium, 376

ambrosioides, 376
anthelminticum, 376
£o<r?/s, 376
olidum, 376

Cherimoly of Peru, 274
Cherleria, 287
Cherry, 320
Chestnut, 393
Chickweed Family, 286
Chimaphila, 354
Chimonanthus, 322
Chiococca, 346

racemosa, 346
Chlenace^, 291
C/i/ora, 362
Chloranthe^, 392
Chloranthus, 392
Chocolate, 289
Chondrus, 428

crispus, 427
CAort/a, 428
Chordaria, 428
Chordarie^, 428
Chunam, 409
Chrysanthemum, 349
CHRYSOBALANEiE, 320
Chrysohalanus, 320
Chrysocoma, 349
Chrysophyllum, 358
Chrysosplenium, 340
Ctcca, 386
Czcer, 318
CichoracejE, 349
Cichorium, 349
Cicuta, 341

virosa, 341
Cinchona, 346
CiNCHONACEiE, 346
Cineraria, 349
Cinnamomum, 380
Circcea, 325
CiRCE'E, 325
Cissampelos, 273

is by mistake spelt Cassia.
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Cissampelos Pareira, 275
Cissus, 303
CiSTINEiE, 282
Cistus, 283

Creticus, 283
Citron, 294
Citrus, 294
Cladium, 420
Cladonia, 425
Cladonie^, 425
Cladostephus, 428
Claytonia, 336
Clematide^, 272
Clematis, 272

recta, 272
Jiammula, 272

C/eowie, 280
Cleome^, 280
Clerodendron, 370
Cleyera, 292
Clinopodium, 370
Cloves, 331
Clusia, 295
Cneorum, 309
Cnestis, 317
Cnicus, 349
Cobbler's-wax plant, 412
Coccoloba, 378
Coccidus, 275
CoccuLUS Family, 275
Cochlearia, 280
Cochlospermum, 292
Cocoa-nut, 409
Cocoa-Plum, 320
Cocoa-Plum Tribe, 320
Cocos, 409

nucifera, 409
Codium, 428
Cw^ea, 346

Arabica, 346
CofpeacejE, 346
Coffee, 346
Cota; Lachryma Jobis, 419
Colchicum, 406

autumnale, 406
Colchicum Family, 405

Collema, 424
Collemate^, 424
Colocynth, 332
Collomia, 365
Cohphania Mauritiana, 316
Comarum, 321
Combretacejs, 323
Combrete^, 323
Comhretum, 323
Comesperma, 284
Commelina, 399
Commeline^, 398
Common Cypress, 397
ComposiTjE, 348
Comptonia, 395
Condaminea, 346
Conferva, 428
ConfervEjE, 428
CoNFERVOIDEiE, 428
Coniferce, 395
Conium, 342

maculatum, 342
Connarace^, 317

Connarus, 317
Conohoria, 283
Conostylis, 416
Convallaria, 404
ConvolvulacejE, 365
Convolvulus, 366

Batata, 366
Jalapa, 366
Scammonia, 366

Conyza, 349
Coo^/a, 294
Copaifera, 319
Coptis trifolia, 272
Corallorhiza, 412
Corchorus, 290
Corchorus Japonica, 320
Corcliorus olitoria 290
Cordia, 366
CordiacejE, 366
Cordiera, 346
Cordiere^, 366
Coriander, 341, 342
Coriandre^, 346
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Coriandrum, 342
CoRIAREiiS, 310
Coriaria, 310

myrtifolia, 310
Cork, 393
CornejE, 343
Corn-Flag Family, 413
Cornel Family, 343
Cornicularia, 423
CoRNICULARIE^j 423
Cor7ius, 344

florida, 344
sericea, 344

CorolliflorjE, 333
Coronopus, 280
Correa, 308
Corrigiola, 336
Corydalis, 279
Corylus, 395
CORYMBIFER^, 349
Corypha, 409
CoryphiNjE, 409
Cotoneaster, 322
Cotton, 288
Cotton Tree, 288
Cotton-tree Family, 288
Cotyledon, 337
Couroupita, 331

Guianensis, 331
Cowage or Cow-itch, 319
Cow-bane, 341
Cow- Tree of S. America, 389
Crab's eyes, 319
Cramhe, 280
Cranberry, 353
Crane's-bill Family, 303
Crassula, 337
Crassulace^, 337
CratcBgus, 322
CratcBva, 280
Crepis, 349
Cress, 279
Crinum, 417
Critkmum, 341
Crocus, 415

sativus, 413
Crotalaria, 318

Crotow, 387
Eleuteria, 387

Tiglium, 387

tinctorium, 387

Crowberry Family, 383

Crowfoot Family, 271

Crozophora, 387
Crucifer^, 279
Cyamus, 277
Cycade^, 397
C?/cas, 398

circinalis, 398
Cycas Family, 397
Cyclamen, 373
Cydonia, 322
Ctjmbella, 429
Cymbelle^e, 429
Cynanchum, 360

Monspeliacum, 360
Cynara, 349
CynarocephaljE, 849
Cynodon, 419
Cynoglossuni, 366
Cynomorium, 410
Cynomorium Family, 409

Cynosurus, 419
Cyperacece, 418
CyperacejE, 419
Cyperus, 420

Papyrus, 420
CypripediejE, 412
Cypripedium, 412
Cyrtandra, 364
Cyrtandrace^, 363
Cyrtopodium Andersoni, 412
CvTINEiE, 383
Cytinus, 383
Cytisus, 318

Laburnum, 318
scoparius, 318

Cucumber, 332
Cucumis, 332

Colocynthis, 332
Cucurbita, 332
CUCURBITACE^, 331
Cudbear, 424
Culen, 318
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Cunninghamia, 397
Cunonia, 340
CunoniacejE, 340
Cupania, 300
Cuphea, 327
CUPRESSINE^, 397
Cupressus, 397

sempervirens, 397
CuPULIFERvE, 394
Curculiyo, 417
Curcuma, 413
Cuscuta, 366
Cusparia febrifuga, 308
Custard Apple, 274

Dacrydium, 397
Dactylis, 419
Dalbergia, 319
Dalbergie^, 319
Daltonia, 422
Dammara, 397
Dampiera, 350, 331
Daphne, 382

Lagetto, 382
• Laureola, 382
Darnel, 419
Date Palm, 409
Datisca, 385
Datisce^e, 385
Datura, 368
Daucine^, 342
Daucus, 342
Deadly Nightshade, 368
Decumaria, 330
Delesseria, 428
Delima, 273

sarmentosa, 273 •

Delphinium, 272
Dendrobium, 412
Dentaria, 280
Desmidie^, 429
Desmidium, 429
Detarie;e, 319
Detarium, 330
Deulzia, 319
Dianthus, 286
Diapensia, 365

Diatoma, 429
Diatom acejE, 429
Dichloria, 228
Dicotyledones, 261, 271
Dictamnus, 308
Dictyola, 4^8
Dictyote^, 428
DidymocarpejE, 363
Didymocarpus, 364
Didymodon, 422
Dielytra, 270
Digitalis, 369
Digitaria, 419
Dilatris, 416
Dill, 341
Dillenia, 273

speciosa, 273
DiLLENIACEiE, 273
Dioncea, 284
Dioscorea, 417
DioscoRE^, 417
Diosma, 308
DiosME^, 307
Diospyros, 357

Ebenus, 357
Z)io<w, 349
DiPLOPERISTOMI, 422
Dipsace^, 347
Dipsacus, 348

Fullonum, 348
Dipterix, 319
DipterocarpejE, 290
Dipterocarpus, 291

Dobinea, 299
Dock, 378
Dodecatheoii, 373
Dodonea, 300
Dog Violet, 283
Dombeya, 289
Dombeyace^, 289
Doronicum, 349

Dorstenia, 388
Contrayerva, 388

Doryanthes, 417

Double Cocoa-nut, 409
Drafea, 280
DraccEiia, 404
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Dracana Draco, 404
terminaliSf 387, 404)

Dragon's Blood, East Indian,

409
Drosera, 284
Drosekace-^j, 283
Dracontium, 402
Drimys, 274

Winteri, 274, 296
Dryade^, 321
Dryandra, 381
Dryas, 321
Dryobalanops, 291

. Camphora, 291
Dry Rot, 430
Dulse, 428
Dumb Cane, 401
Durio, 289
Durion, 288
Dust-brand, 430
Dyer's Rocket, or Weld,

281

Earth-nut, 341
Earth-nut Tribe, 319
Earth-nut, or Pea-nut, 319
Eau Medicinale, 406
Ebenace^, 356
Ebony, 337
Echimlla, 429
Echinophora, 342
Echium, 366
ECTOCARPE^, 428
Ectocarpus, 428
Edible nests, 427
Edwardsia, 318
Egg-plant, 368
Ehretia, 366
Ehretiace^, 366
ELiEAGNE^, 381
Elceagnus, 381
ELiEOCARPEjE, 290
ElcBocarpus, 290
Elate, 409
Elaterium, 332
Elatine, 286
ELATINE.E, 286

Elder Tribe, 343
Elegia, 407
Ehocharis, 420
Elyna, 420
Elm Family, 389
Elymm, 419
Ernbelia, 339
Embothrium, 381

Empetre^, 385
Empetrmn, 386
Enchanter's Night-shade

Tribe, 325
Endive, 349
Endocarpon, 424
Entada, 319
Epacride^, 354
Epacris, 355
Ephedra, 397
Epidendre^, 412
Epidend.rum, 4 1

2

Epilobium, 325
Epimedium, 275
Epipactis, 412
EquisetacejE, 421
Equisetum, 421

hyemale, 421

Eranthis, 272
Erice^, 350
Eriyeron, 349
Eriocalia, 341
Eriocaulon, 407
Eriophorum, 420
Erodium, 304
Ervum, 318
Eryngium, 280, 341
Erythrcea, 362
Erythrina, 319

monosperma, 319
Erythronium, 405
Erythrospermum, 282
Erythroxvle^, 297
Erytkroxylum, 297

suberosum, 297
Escallonia, 340
Escallonie^, 340
Eschscholtzia, 334
Eucalyptus, 303
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Eugenia, 331,

Pimenta, 331

EUONYME^, 312
Euonymus, 312

Eupatorium, 349
perfoUatum, 349

Euphorbia, 387
antiquorum, 387
Canariensis, 387
Ipecacuanha, 3S7

officinarum, 387
EUPHORBIACE/E, 311, 386
EUPHORBIE^, 387
Euphorbium, 387
Euphoria, 300

Zzfc/it, 300
Longan, 300
Nephelium, 300

Euphrasia, 369
Eurya, 292
EveningPrimrose Family, 324)

Evodia, 308
febrifuga, 308

Exacum, 362
ExoGEN^, 260, 271
Eyebright, 369

Faba, 318
Fagara, 309
FagrcBa, 363
Fagus, 395
jpa//42«, 366
Fan-Palm Tribe, 409
Feather-grass, 419

347
olitoria, 347

Fennel, 341
Fern Family, 420
Ferula Assafcetida, 341
Festuca, 419
Ficaria, 272
FicoiDE^, 337
F?CMS, 388

Carica, 389
religiosa, 389

. Sycamorus, 389
Toxicaria, 389

Fig, 388
Fig-Marigold Family, 337
Fig-wort Family, 369
FiLicES, 420
Fir Family, 395
Flacourtia, 282
Flacourtiane^, 281
Flagellaria, 408
Flax Family, 287
Flindersia, 302
FloridejE, 428
Flowering-Rush Family, 399
Focniculum, 341
Fool's Parsley, 341

Fothergilla, 343
Fouquiera, 335
Fouquierace^, 335
Foxglove, 369

Fragaria, 321

Fragilaria, 429
Fragilarie^e, 429
Frankeiiia, 286
pRANKENIACEiE, 285

Francoa, 337

Fraxinus, 359
rotundifolia, 359

Freziera, 292
Freziere^, 292
Freycinetia, 401

Fritillaria, 405
Frog-bit Family, 410

Fuchsia, 325
FucHSiE^, 325
FucoiDEiE, 428
Fucus, 428
Fnller's Teasel, 348
Fumaria, 279
FuMARIACEiE, 278
Ftimaria, 422 [429
Fungi or Mushroom Family,

Fungus Melittensis, 410
Furcellaria, 428
Furcellarie^, 428
Fustic, 389

Gcertneria, 362, 363
Gagea, 404



IN BEX. 475

Galactodendron utile, 389
Galanthus, 417
Galax, 337
Galbanum, 341
Gale Family, 395
Galeobdolon, 370
Galeopsis, 370
Galiiigale, 413
Gall-pea, 308
Galium, 346
Galls, 395
Gambeer, 346
Gamboge, 296
Garcinia, 295
Garden Bean, 318
Garden Orache, 376
Gardenia, 346
GARDENIACEiE, 346
Garden Pea, 318
Gardneria, 361
Gastridium, 419
GASTROCARPEiE, 428
Gastrodia, 412
Gastrodje^, 412
Geastrum, 430
Geissoloma, 382
Genista, 318
Gentian, bitter, 362
Gentiana, 362

Chirita, 362
lutea, 362

Gentiane^, 361
Geoffrey, 319
Gentian Wasser, 362
Geoffroya, 319
GeraniacevE, 303
Geranium, 304
German tinder, 430
Gesnera, 353
GesneriejE, 352
GeM?«, 321
Giyartina Helminthochorton, 427
Gilliesia, 405
GiLLIESIEiE, 405
Ginger, 413
Ginger Family, 412

Ginseng, 343
Glaucium, 278
Glaux, 373
Glechoma, 370
Gleditschia, 319
G/oite, 413
Glohularia, 373
Globularin^, 373
Gloioclade^, 429
Gloxinia, 353
Glumace^, 418
Glycirrhiza, 318
Gnaphalium, 349
Gomphia, 310
Gomphrena, 376
GoODENOVIEiE, 350
Goodenia, 351
Goodyera, 412
Gordonia, 292
GORDONIE^, 292
Goose-foot Family, 376
Gossypium, 288
Gourd, 332
Gourd Family, 331
GraminetE, 418
Grammitis, 420
Graphideje, 424
Grass Family, 418
Gratiola, 369
Greek-Valerian Family,

364
Grenadilla, 333
Grevillea, 381
Grewia, 290
Grielium, 321

Griffithsia, 428
Grimmia, i22
GrossularievE, 339
Guaiacum, 306
Guarea, 301
> Auhletii, 301

Guava, 331
Guettarda, 346
Guettardiace^, 346
Guilandina, 319
Gulf-weed 428
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Gum Ammoniac, 342
Anime, 319— Benzoin, 336
Dragon, 319, 404
Elenii of Nevis, 317
Kino, 319
Lac, 319
Tragacanth, 289,

318
GuttiferjE, 295
Gymnadenia, 412
Gymnocarpi, 430
Gymnosperm^, 396
Gymnostomi, 422
Gymnostomum, 422
Gyrinops, 315
Gyrophora, 425

Hahenaria, 412
HcBrnanthus, 417
Hcematoxylon, 319
H^MODORACE^, 416
Hcemodorum, 416
Halesia, 336
Haloragis, 326
Halorage^, 325
Halymenia, 428
Hamelia, 346
Hamadryas, 272
Hamamelis, 343
Hamamelide^, 343
HameliejE, 346
Hand plant, 289
Hartwort Tribe, 342
Hasel, 395
Heath Family, 354
Hebenstreitia, 371
Hedwigia, 422
Hedyosmum, 392
HEDYOTIDEiE, 346
Hedyotis, 346
Hedysare^, 318
Hedysarum, 318
Heisteria, 293
Helecampane, 349
Helianthemiim, 283

Helianthus tuherosus, 349
Heliconia, 415
Helicteres, 288
Heliotropiace^, 366
Heliotropium, 366
HelleborejE, 272
Helleborus, 272
Helleria, 303
Hebninthia, 349
Helonias, 406
Helosciadium, 341
Hemerocallis, 405
Hemlock, 342

spruce, 397
lesser, 341

watei", 341
Hemp, 388
Hemp Tribe, 388
Henbane, 368
Henna, 327
Hepatica, 272
HEPATICiE, 422
Heracleum, 342

gummiferum, 342
Hermannia, 289
HermanniEj?:, 289
Herminium, 412
Hernandia, 380
Hernandie^, 380
Herniaria, 336
Hesperis, 280
Heteranthera, 406
Heuchera, 340
Zre?;ea, 387
Hibiscus, 288
Hickory, 393
Hieracium, 349
Hierochloe, 419
HiPPOCASTANEiE, 299
Hippocratace^, 296
Hippocratea, 297
Hippocrepis, 318
Hippomane, 387
HlPPOMANE^, 387
Hippophae, 381
Hiptage, 298
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HiPTAQE Tribe, 298
HiPTAGE/E, 298
Hippuris, 326
Hirtella, 320
Hog plum, 316
Hog- Plum Tribe, 316
Holcus, 419
Hololachne, 295, 327
Holosteum, 287
Holly Family, 358
Homalium, 314
HOMALINEJi, 314
Honeysuckle Family, 344/
Honeysuckle Tribe, 345
Hoolieria, 422
Hordeum, 419

i Horehound, 370
Hornbeam, 395
HoRNWEED Family, 326
Horse-Chestnut Family, 290
Horse radish, 279
Horse-tail Family, 421

Houseleek Family, 337
Houttuynia, 392
Hovea, 318
Hudsonia, 283
Hugonia, 291
Humiriace^, 302
Humirium, 303
Humuliis, 388
Hungarian balsam, 396
Hura, 387

crepitans, 387
Hutchinsia, 280
Hya-hya, 361
Hyacinthus, 404
Hybanthus, 283
Hydrangea, 340
Hydrangea, 340
Hydrastis, 272

Canadensis, 272
Hydrocaryes, 325
Hydrocharis, 410
Hydrocleys, 399
Hydrocotyle, 341
HYDROCHARIDEiE, 410
Hydrocotyle^, 341

Hydrodictyon, 428
HydroleacEjE, 365
Hydrolea, 365
Hydropeltis, 276
Hydropeltide^, 276
Hydrophylle^, 366
Hydrophyllum, 367
Hymencea, 319
Hyoscyamus, 368
Hypericins^, 294
Hypericum, 294

AndroscEmtim, 294
Hypnum, 422
Hypochceris, 349
Hypoxis, 417
Hypoxide^, 417
Hyssopus, 370

Jacaranda, 363
Jack tree, 389
Jalap, 366
Jamaica Ebony, 319
Jambosa, 331
Janipha, 387
Jasione, 352
Jasmine Family, 359
JasminejE, 359
Jasminum, 359
Jatropha, 387

Manihot, 387
/6em, 280
Jeffersonia, 276
Jerusalem Artichoke, 349
/to, 358
— Paraguensis, 358
Jlicinejs, 358
Illecebre^, 336
Illecebrum, 336
Illicie^, 274
Illicium, 274

Anisatum, 274
. Floridanum, 274

Impatiens, 305
Balsamina, 305
iVbZe tungere, 305

Inarticulate, (ALCiE) 428
Indian Cress, 305

1
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Indian-fig Family, 338
Indigo, 318
Indigofera, 318

tinctoria, 318
Inocarpus, 380
Inula, 349

Helenium, 349

Job's tears, 419

Jolliffcea, 332

lonidium, 283

Josephinia, 364
Ipecacuanha, 283
Ipecacuanha, Brazilian, 346

Ipomopsis, 365

IridcBa, 428
Iride^, 415

Iris, 415
Florentina, 415
teriax, 415

/sa^w, 280
Isertia, 346
IsERTiEa;, 346
Isidium, 425
Isnardia, 325

Isoetes, 421

/ifm, 340
JUGLANDINE^, 393

JUGLANS, 393
Jujubes, 312
JuncaginecB, 399

Junce(B, 467
Juncus, 408
Jungermannia, 423
Juniperus, 397

communis, 397
. Virginiana, 397

Jussi(za, 325
JussiejE, 325

Justicia, 372
Ivy, five-fingered, 303
/a;?a, 415
Ixora, 346

Kcempferia, 413
Kalmia, 353, 354
Kelp, 428
^errm, 320

Kidney-bean, 319
Kidney-bean Tribe, 318
Kiggclaria, 282
Kingia, 408
Knappia, 419
Knautia, 348
Knawel Tribe, 336
Knowltonia, 272

vesicatoria, 272
Koniga, 280
Kram^ria, 284

Labiate, 369
Lace bark, 382
Lacistema, 391

Lacisteme^, 399
Lactuca, 349
Lagenaria, 332

vulgaris, 332
Lagerstrcemia, 327
Lagurus, 419
Laminaria, 428
Laminarie^, 428
Lamium, 370
Laplacea, 292
Laplace^, 292
Lapsana, 349
Larch, 396
Larix, 396

Cedrus, 397
communis, 397

Lasianthera (?) 303
LasiopetalejE, 289
Lasiopetalum, 289
Lathrcea, 368
Lathyrus, 318
Laurus (Ocotea^ cymbarum,

380
Laurel Oil, 380
Laurine^, 379
laurus, 380

Benzoin, 379
Persra, 379
Pucheri, 379

Lavandida, 370
Lavatera, 288
Laver, 428
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Lawsonia, 327
Lead-wort Family
Lecanora, 424

tartarea, 424
esculenta, 424

Lecanore/e, 424)

Lechea, 283
Lecidea, 424
Lecheguana honey, 200
Lecythide/e, 331
Lecythis, 331

ollaria, 331

Ledum, 354
Zem, 303
Leeacese, 303
LeguminoSjE, 317

Lemania, 428
Lemaniete, 428
Lemna, 402
Lemon, 294
Lentibulari^, 372
Lentil, 318
Leontice, 275
Leontodon, 349

Leonurus, 370
Lepidium, 280
Lepidocary^, 409
Lepidocaryum, 409
Lepraria, 424
Leprarie^, 424
Leptanthus, 406
Leptolena, 291

Leptosperme^, 330
Leptospermum, 331

Lettuce, 349
Lemandendron, 381
Leucodon, 422
Leucojum, 417
Leucopogon, 355
Leucosia, 314
LevenhooMa, 331

LiCHENES, 423
Lichina, 428
LicHiNE^, 428
Licuala, 409
Ligusticum, 341

Ligustrum, 359

Lilac, 359
Lilaa, 400
LiLIACErE, 404
Lilium, 405
Limbarda, 349
Lime, 294
Limnocharis, 399
Limonia, 294
Lirnosella, 369
Linaria, 369
Linconia, 313
Linden Family, 289
LiNEiE, 287
Linncea, 345
Linum, 287

iisitatissimum, 287
catharticum, 287

Liparis, 412
Liquorice, 318
Liriodendron, 274
Lissanthe, 355

^— sapida, 354
Listera, 412
Lithospermum, 366

Littorella, 375
Liverwort Family, 422

Loasa, 334
LoASEvE, 334
Lobelia, 352

longiflora, 352
LoBELIEiE, 352
Lodoicea, 409
Loeflingia, 336
T^ogania, 362
LOGANIACE^, 362
Logwood, 319
Lolium, 419

temulentum, 419
Longan, 300
Lonicera, 345
Lonicer^, 345
Loosestrife Family, 326
Lopezia, 325
LORANTHACE^, 344
Loranthus, 344
LoTE^, 318
Lotophagi, 312
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Lotus, 318
Lotus Tribe, 318
Lotus, of the Ancients, 312
Lovage, 341
Ludia, 282
LuDwiGiA, 325
Lupinus, 319
Luxemhurgia, 286
Luzula, 408
Lychnis, 287
LycopodiacejE, 421
T-iycopodium, 521

Selago, 421
Lycopsis, 366
Lycopus, 370
Lysimachia, 373
LythrariEjE, 326
Lythrum, 327

i¥a5a, 357
Mace, 381
Madder, 346
Madder Family, 345

Tribe, 346
Magallana, 305
Magnolia, 274
Magnoliace^, 273
Magnolie^, 274
Magonia, 300
Mahernia, 289
Mahogany, 302
Mahogany Family, 301
Mahonia, 275
Maize, 419
Malaxide^, 412
Malaxis, 412
Malay apple, 331

MaJesherbia, 333
Malesherbiace^, 333
MalesherbiejE, 333
Mallow Family, 287
Malpighia, 298
MalpighiacejE, 297
MalpighiejE, 298
Malva, 288
Malvaceae, 287
Mammee Sapota, 358

Manchineel Tribe, 386

Mangifera, 316
Mango-tree, 316
Marcgraavia, 296
Marcgraviacete, 296
MarcJmntia, 423
Marjoram, 370
Marking-nut tree, 316
Maroquin leather, 338
Marrubium, 370
Marsilea, 421

Marvel of Peru Family,

375
Marsileace^, 421
Martynia, 364
Mastic, 316
Mathiola, 280
Matricaria, 349
Mauritia, 409
May-apple Family, 276
Meadow-sweet Tribe, 320
Meconopsis, 278
Medicago, 318
Medlar, 322
Melaleuca, 330

Leucadendron, 330

Melampyrum, 369
Melanorhcea, 316
Melanthace^, 405
MelantMum, 406
Melastoma, 328
MELASTOMACEiB, 327
Melastome^, 328
Melia, 301

Azederach, 301

Meliace^, 300
Melica, 419
MeLIEjE,

Melilotus, 318
Melittis, 370
Melocactus, 338
Melochia, 289
Melon, 332
Meloseira, 429
Memecyle^, 328
Memecylon, 329
Menispermum, 275
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Mammillaria, 338
Mangosteen, 295
Mangosteen Family, 295
AIanguove Family, 324
Mangrove Tree, 324
Manna, 359

of Mount Sinai, 327
Maple sugar, 299
Maple Family, 298
Maranta, 414

ariindinacea, 414
Marantace^, 4)13

Menispermace^, 275
Menispermum Cocculus, 275

palmatum, 275
Mentha, 370
Menyanthes, 362
Metiziesia, 354
3Iercurialis, 387
Meriana, 328
Meridian, 429
Meruliiis Cantharellus, 430
——- lachrymans, 430
Mesembryanthemum, 338

—— edule, 338
nodijlorum, 338

Mesogloia^ 428
Mespilus, 322
J/eim, 341
Mezereon Family, 382
Michelia, 274

Champaca, 274
Miersia, 405
Mignonnette Family, 280
Mildew, 430
Milium, 419
Milk-Tree, 361
Milk-avort Family, 284
Millet, 419
Mimosa, 319

sensitiva, 319
MiMOSEiE, 319
Mimttsops, 358
Minuartia, 336
Minuartie^, 336
Mirabilis, 375
Misseltoe, 344

Modecca, 333
Ma^nchia, 287
Monimia, 389
MoNiMiE^, 389
MONOCHLAMYDE^, 375
MONOCOTYLEDONES, Seu EnDO-
Monopetale^,344[gen^, 398
Monotropa, 354
Monotrope^, 354
Montia, 336
Montine^, 325
Morcliella, 430

esculenta, 430
Morell, 430
Morina, 348
Morinda, 346
ilSforzw, 389

tinctoria, 389
Moss Family, 421
Mould of Cheese, 430
Mouriria, 329
Moxa, 349
Mucors, 430
Miicuna, 319

pruriens, 319
urens, 319

Mulberry, 389
Mullein Tribe, 368
Mundia, 284
Muraltia, 284
MuRucujA, 333
Mwra, 415
Musacej?;, 414
Muscari, 404
Musci, 421

Mushroom, 430
Myginda, 358
Myoporine^, 370
Myoporum, 371
Myosotis, 366
Myosuriis, 272
Myrica, 395

cerifera, 395
Myricaria, 327
Myrice^, 395
Myriophyllum, 326
Myristica, 381

I
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Myristica officinalis, 381
moschata, 381

MYRISTICEiE, 380
Myrobalan Family, 323
Myrrhis, 342
Myrsine, 359
Myrsine^, 358
Myrtace^, 330
Myrte^, 331
Myrtle Family, 303
Myrtus, 331

Naiades, 402
Naias, 403
Nama, 365
Nandina, 275 ';

Naravelia, 272
Narcissus, 417
Nardostachys, 347

Jatamansi, 347
Nardus, 419
Narthecium, 408
Nasturtium, 280
Nasturtium Family, 304
Nauclea, 346
Neckera, 422
Negundo, 299
Nelumbium, 277

luteiim, 277
speciosum, 277

Nelumbone^, 277
Nemophila, 367
Neottia, 412
NEOTTIEiE, 412
Nepeta, 370
Nepenthes, 384
Nepenthes, 385
Nerium, 361

odorum, 361

Nettle Family, 387
Tribe, 388

Neurada, 321
Neurade^, 321
New Zealand flax, 404

spinach, 338
Nicotiana, 368
Nidularia, 430

Nigella, 272
Night-shade Family, 367

Tribe, 368
Nitraria, 338
Nolana, 368
NoLANEiE, 368
Noli-rae-tangere, 305
Norantea, 296
Norway Spruce, 397
NOSTOCHINE^, 429
Nuphar, 277
Nutmeg, 381
Nutmeg Family, 380
Nyctagineje, 375
Nyctanthes, 359
Nymphcea, 277

Zoto, 277
Nympii^ace^, 276
Nymph^e^, 277
iV^ssa, 383

Oak, 395
Oak Tribe, 394
Oat, 419
Oc^?2a, 310
Ochnace^, 309
Ochradenus, 281
CEnanthe, 341
CEnothera, 325
Oil-seed Family, 364
Oil of Tiglium, 387

Olacineje, 293
Olax Family, 293
Olax, 293
Oldenlandia, 346
OZea Europcea, 359
Oleaster Family, 381

Oleine^, 359
Olibanum, 316

Olive Tribe, 359
Omphalobium, 317

Onagre^, 325
Onagrarie^, 324
Oncidium, 412
Onion, 404
Onobrychis, 318
Ononis, 318
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Onopordum, 349
Opegrapha, 424
Opercularia, 346
Opercdlarie^, 346
Ophioglossum, 420
OpMspermum, 315
Ophryde^, 412
Ophrys, 412
Opium, 349
Opobalsamum, 316
Opuntia, 338
Orange, 294
Orange Family, 293
ORCHIDEiE, 411
Orchis, 412
~ mascula, 412
Origanum, 370
Ornithogalum, 404
Ornithopus, 318
Orobanche, 368
OrobanchejE, 368
OroiMS, 318
Orontiacejs;, 402
Orontium, 402
Orthotrichum, 422
Oryza saliva, 419
Oscillatoria, 428
OSCILLATORIE^, 428
Osmunda, 420
OsMUNDACEiE, 420
Oxalic acid, 306
OxALIDEiE, 305
Oxalis, 306

Acetosella, 306, 378
crenata, 306

0^%a, 302
Oxyria, 378
Oxytropis, 318

Pcederia, 346
P^derie^, 346
Pceonia, 272
PcBoniacecB, 272
Pagamea, 362
Paliurus, 312
PALMiE, 408
Palmella, 429

Palo de Vacca, 389
Panax, 343

quinquefolium, 343
Pandane^, 400
Pandanus, 401

odoratissimus, 401
Panicum, 419
Papaver, 278

somniferum, 278
Papaverace^, 278
Papaw, 333
Papaw Family, 332
PAPAYACEiE, 332
Paper Mulberry, 389
Papyrus, 420
Paraguay Tea, 358
Pareira brava, 273
Parietar ia, 388
Paris, 404
Parmelia, 424
Parmeliace^, 424
Parnassia, 284
Paronychia, 336
ParonychiEjE, 326
Paropsia, 333
Paropsie^, 333
Parsley, 341
Parsnep, 342
Partridge-wood, 293
Passerina, 382
Passijlora, 333
Passiflore^, 333
PASSIFLORiE VER^, 333
Passion-Flower Family, 333
Pastinaca, 342
Paullinia, 300

australis, 300
PatJza, 299
Pavonia, 390
Pea Family, 317
Peach and Nectarine, 320
Pear, 322
Pedaline^, 364
Pedalium, 364
Pedicularis, 369
Peganum, 307
Pelargonium, 304
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Pellitory of the wall, 388
Peltidea, 424
PeltigebejE, 42^
PencBa, 382
PfiN^ACEiE, 381
Pentapeles, 289
Peperomia, 391
Peplis, 327
Pepper, 391
Pepper Family, 391
Pepperwort Family, 421

Pergularia, 360
Periploca Scammonis, 360
Peristomi, 422
Persea, 380
Persica, 320
Peruvian Bark, 346
Petroselinum, 341

PETALOIDEiE, 398

Petasites, 349
Petiveria, 377
Petiveriace^, 377

sativum, 341
PEUCEDANEiE, 342
Peucedanum, 342
Pezzza, 430
Phacelia, 367
Phalaris, 419
Phallus, 430
Phascum, 422
PhaseolEyE, 318
Phaseolus, 319
PhelypcEa, 368
Philadelphe/e, 329
Philadelphus, 330
Philydrum, 408
Phleum, 419
PAfoa;, 365
Phoenix dactylifera, 409
Phormium, 404
Phrynium, 414
Phyllanthe^, 386
Phyllanthus, 386
Physalis, 368
Physospermum, 342
Phyteuma, 352
Phytolacca, 377

PhytolaccejE, 377
Pecrw, 349
Pilularia, 421
Pimelea, 382
Pimpinella, 341
Pine, 396
Pine Apple, 403
Pine Apple Family, 403
Pine Tribe, 396
Pinguicula, 372
Pinus, 396

Douglasii, 397
Lambertiana, 397
Pinaster, 397
Pinea, 396
Pumilio, 396
sylvestris, 396

P?joer, 391

Pe*!/e, 391
nigrum, 391

PiPERACEiE, 391

Pipe-wort Family, 406
Piscidia, 318

Erythrina, 318
Pisonia, 375
Pistacia, 316

Lentiscus, 316
Terebinthus, 316

Pzsifza, 402
PlSTIACE^, 402
Pisum, 318
Pitcairnia, 403
Pitcher-plant Family,

384
Pittospore^, 285
Pittosporum, 285
Plane Tribe, 394
Plantagine;e, 373, 374
Plantago, 375
Plantain, 415
Platane^, 394
Platanus, 394
Pleurocarpi, 422
Plocamium, 422
Plum, 320
Plumbagine^, 373

Plumbago, 374
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Poa, 419
Podalyria, 318
Podocarpus, 397

PodophyllEjE, 276
Podophyllum, 276

peltatum, 27

Q

PODOSTEME^, 400
Podostemon, 400
Pogonia, 412
Polanisia, 280
POLEMONIACE^, 364
Polemonium, 365
Pollichia, 336
POLLICHIE^, 336
Polyanthes, 405
PolycarpejE, 336
Polycarpon, 336
Polygala, 284

Senega, 284
PolygalejE, 284
PoLYGONEiE, 377
Polygonum, 378
Polyides, 428
polypetal^, 311
PolyfodiacejE, 420
Polypodium, 420
Polypogon, 419
Polysiphonia, 428
Polytrichum, 422
Pomaces, 322
Pond-weed Family, 402
Pontederia, 406
PoNTEDERIACEiE, 406
Poplar, 394
Poppy Family, 278
Populus, 394
Porphyra, 428
Portulaca, 336

oleracea, 336
PORTULACE^, 335
Potalia, 363
PoTALIACEiE, 362
Potamogeton, 403
Potatoe, 368
Potentilla, 321
Poterium, 321

Po^Aos, 402

Prenanthes, 349
Primula, 373
PRIMULACEiE, 373
Prims, 358
Prockia, 282
Profea, 381

argentea, 381
Proteace^, 381
Protococcus, 429
Protonema, 428
Prunella, 370
Prunus, 320

Lauro-cerasus, 379
Psora, 424
Psoralea, 818

glandulosa, 318
Psidium, 331
Psychotria, 346
Pfe/ea, 309
PTELEACEiE, 317
Ptew, 420
Pterocarpus, 319

Z>raco, 319
erinacea, 319
Santalinus, 319

Pterogonium, 422
Puccinia, 430

graminis, 430
Pulicaria, 349
Pulmonaria, 366
Pulque, 403
Pultenma, 318
Purslane, 336
Purslane Family, 335

Pycnothelia, 425
Pyrethrum, 349
P^ro^oi, 354
Pyrolace^, 354
P?/rM5, 322

Quadria, 381

heterophylla, 381
Qualea, 324
Quassia, 309

amara, 309
Simaruba, 309

Quassia Family, 309
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Quercus, 395
JEffilops, 395
Suber, 395

Quina blanca, 387
of Brazil, 308

Quince, 322
Quisqualis, 323

Radiola, 287

JRafflesia, 383
Hajana, 418
RAMALINEiE, 425
Rambutan, 300
Ranunculace^, 271,

272
Hanunculus, 272

Ficaria, 272
Rape, 279
Raphanus, 280
Heaumuria, 338, 395
ReaumuriejE, 295
Red Cedar, 397

Snow, 429
Red-wood Family, 297
Reed-mace Tribe, 402
Reseda, 281

— lutea, 281
——— luteola, 281
Resedace^, 280
Resin of Coumia, 317
Restiace^e, 406
Restio, 407
Rhamne^, 312
Rhamnus, 312

catharticus, 312
infectorius, 312
saxatilis, 312

RJiapis, 409
Rheum, 378

Emodi, 378
Rhexia, 328
Rhinanthus, 369
Rhipsalis, 338
RhizobolejE, 299
Rhizomorpha, 430
Rhizophora, 324
Rhizophore^, 324

Rhododendron, 354
RhodolcEua, 291
Rhodomela, 428
Rhubarb, 378
i2^MS, 316

Toxicodendron,

316
Rhynchospora, 420
Rib-grass Family, 374
J?t5e*, 339
Riccia, 423
Rice, 419
Richardsonia, 346
Ricine^, 387
Ricinus, 387
Rivina, 377
Rivularia, 429
RlVULARIE^, 429
Roccella, 425

tinctoria, 424
Rcemeria, 278
jRosa, 322

berberidifolia, 322
Damascena, 322

RosacejE, 319
Rose Apple, 331
RosE^, 321
Rosmarinus, 370
Rondeletia, 346
Rourea, 317
Rottbollia, 419
Rubia, 346
RubiacejE, 345
jRm5ms, 321
Rue Family, 306
Ruellia, 372
Rumex, 378
— acetosa, 378
Ruppia, 403
Ruscus, 404
Rush Family, 407

Russian Mats, 290

Rust in Corn, 430

jRwto, 307
RuTACE^, 306

Ryancea, 282
Rye-grass, 419
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Sdbal, 409
SABALINEiE, 409
Saccharum officinarum, 419
Sacred Bean of the Ancients,

277
SalFron, 415
Sagina, 287
Sagittaria, 399
Sago, 398, 409
Sagus, 409

farinifera, 409
Saint-foin, 318
Saint-Foin Tribe, 318
St. John's bread, 319
Salacia, 297
Salep, 411
SalicinejE, 393
Salicornia, 376
Salix, 394
Salsafy, 349
Salsola, 376
Salvia, 370
Salvinia, 421
SambucejE, 345
Sambucus, 345
Samolus, 373
Samphire, 341
Samyda, 313
Samyde^, 311, 313
Sand-box, 387
Sandal-wood, 383
Sandoricum, 301
Sanguisorba, 321

Sanguisorbe/e, 321
Sanicula, 341
Saniculeje, 341
Santalace^, 383
Santalum, 383

album, 383
Freycinetianum, 383

Sapindace^, 300
Sapindus, 300

esculentus, 300
Saponaria, 300

Sapium, 387
Saponaria, 286
Sapote^e, 357

Sappodilla, 358
Sappodilla Family, 357
Sapucaja nuts, 331
Sarcocephalus, 346
Sarcolcena, 291

Sargassum, 428
Sarothra, 294
Sarracenia^ 278
Sarracenie^, 277
Sarsaparilla, 404
Sassafras nuts, 379
Saunders wood, 319
Saurauja, 292
Saurauje^, 292
Saururie^e, 391
Saururus, 392
Saussurea, 349
Sauvagesia, 283
Savin, 397

Saxifraga, 340
SaxipragacejE, 339
saxifrage.e, 340
Scabiosa, 348
Scavola, 350, 351
Scammony, 366

of Montpelier, 360
SCANDICINEvE, 342
Scandix, 342
Schabziger cheese, 318
Schemhzeria, 400
Schinus, 316
Schizonema, 429
Schmidelia edulis, 300
Schcenus, 420
Scilla, 404

maritima, 404
Scirpus, 420
scitamine^, 412
ScleranthejE, 336
Scleranthus, 336
Scleria, 420
Scolopendrium, 420
Scorpiurus, 318
Scorzonera, 349
Screw-Pine Family, 400
Scrophularia, 369
ScROPHULARINiE, 369
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Scutellaria, 370
Scyphophorus, 425
Scytnnema, 428
Sea-Buckthorn Family, 381
Sea-weed Family, 426
Sedge Family, 419
Sedmn, 337
Seguiera, 377
Selagine^, 371
Selago, 371
SelinejE, 342
Semecarpus, 316
Sempervivum, 337
Senecio, 349
Senna, 319
Serpicula, 326
Serratula, 349
Sesamum, 364
-Sese/?, 341
Seselin^, 341
Sesleria, 419
Sesuvium, 338
Setaria, 419
Shepherd's-needle Tribe,

342
Sherardia, 346
-S/iorea, 291

rohusta, 291
Sibbaldia, 321
Sibthorpia, 369

288
Silaus, 341
ASeVewe, 287
SlLENE^, 286
Silex, 421
SiLicuLos^, 280
SiLiQuos^, 280
Simaruba, 309
SlMARUBE^, 309
Sinapis, 280
Siphoned, 428
Siphonia, 387

elastica, 387
Sison, 341
Sisymbrium, 280
Sisyrinchium, 415
Slum, 341

Sium Sisarum, 341
Skirref, 341
Sloanea, 290
Smeathmannia, 333
Smilace^, 403
Smilax, 404

China, 404
Sarsaparilla, 404

Smithia, 318
Smut, 430
SmyrnevE, 342
Smyrnium, 342
Soap-beny Tree, 300
Soap-tree Family, 309
Soccotrine Aloes, 404
;%a, 319
Solane^, 367, 368
Solanum, 368

esculentum, 368
Dulcamara, 368
pseudo-quina, 368
tuberosum, 368

Solidago, 349
Solorina, 424
Sonchus, 349
Sophora, 318
Sophora Tribe, 318
SOPHORE^, 318
Sorrel, 378
Souari nuts, 300
Sour-sop, 274
SowerbcBa, 404
Soy, 319
Sparganium, 402
Sparmannia, 290
Spartina, 419
Spartium, 318
Spergida, 287
Spermacoce, 346
SpermacocejE, 346
Sphagnum, 422
Sph^rophore^, 425
Sphccrophoron, 425
Spider-wort Family,

398
Spigelia, 362
Spikenard, 347
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Spiloma, 424
Spinach, 376
Spinacia, 376
Spindle-tree Tribe, 312
Spiraa, 230
Spir^ace^, 320
Spondiace^, 316
Spondias, 316
SPONGIOCARPEiE, 428
Sporochnide^, 428
Sporochnus, 428
Sprengelia, 355
Spruce, 396

beer, 397
Spurge Family, 386

Tribe, 387
Squamaria, 424
SqUAMARIEiE, 424
Squills, 404
Staavia, 313
Stachys, 370
Stackhousia, 311
Stackhousie^, 311
Stalagmites, 296

gambogioides, 296
Stapelia, 360
Staphylea, 312
Staphyleace^, 312
Star-Apple, 358
Statice, 374

Caroliniana, 374
Stellatae, 346
Stenochiliis, 371
Sterculia, 289
Sterculia tragacantha, 289
SxERCULIEiE, 289
Stereocaulon, 425
-S'<2cte, 424
Stilago, 392
Stilagine^, 392
Stinking brand, 430
Stipa, 419
Stizolobium, 319
Storax Family, 355
Storax, gum, 356
Stratiotes, 410
Stravadium, 331

Strelitzia, 415
Strychnia, 361
Strychnos, 361— Nux-vomica, 361

pseudo-quina, 361
Stuartia, 292
Stylidie^, 351
Stylidium, 351
Styllaria, 429
Styllarie^, 429
Styllingia, 387
Styphelia, 354
Styrace^, 355
Styrax, 356
Styrax Benzoin, 356

officinale, 356
Subularia, 280
Succory, 349
Succory Tribe, 349
Sugar-cane, 419
SUMACHINE^., 316
Sun-dew Family, 283
Swartzia, 319
SwARTZIEiE, 319
Sweet Potatoe, 366
Swertia, 362
Swietenia, 302

febrifiiga, 302
Mahogani, 302

Sycamine tree of Scripture,

389
Symphytum, 366
Symplocos, 356
Syringa, 359
Syringa Family, 329

Taberncemontana utilis, 361
Talinum, 336
Talipot-tree, 409
Tallow, 291
TAMARISClNEiE, 327
Tamarix, 327

Gallica, 327
Songarica, 295, 397

Tamus, 418
Tanacetum, 349
Tanghinia venenijiua, 361
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Tupa, 352
Tansy, 349
Tapura, 314
Taxing, 397

Taxus, 397
Tea, 293
Teak, 370

African, 387
Teasel Family, 347
Tecoma, 363
Tectona, 370
Teesdalia, 280
TelephiEjE, 336

'

Telephium, 336
Telfairia, 332
——— pedata, 332
Tephrosia, 318

toxicaria, 318
Terebinth, 316
Terebinthace^, 313,316, 393
Terminalia, 323
Terminalie^, 323
Ternstrcemia, 292
TERNSTRCEMIACEiE, 291, 292
Tetractis, 272
Tetragonia, 338

expansa, 338
Tetraphis, 422
Tetratheca, 285
Teucrium, 370
Thalamiflor^, 271
Thalictrum, 272
TAm, 293
Theobroma, 289

Cacao, 289
Thesium, 383
Thlaspi, 280
Thrincia, 349
r%a, 397

articulata, 397
occidentalis, 397
quadrivalvis, 397

Thymus, 370
Thymele^, 382
Ti, a fermented spirit ofthe Sand-

wich Islanders, 404
ma, 290

TiLiACE^, 289
mfea, 337
Tillandsia, 403

usneoides, 403
Tobacco, 368
Tofieldia, 406
Tonquin bean, 319
ToRDYLINEiE, 342
Tordylium, 342
TbriZw, 342
Tormentilla, 321
Tortula, 422
Tradescantia, 399
Tragopogon, 349
TVayja, 325
Tremandra, 285
Tremandre^, 284
Tribulus, 306
Trichilia, 301
Trichilie^, 301
Trichonema, 415
Trientalis, 373
Trifolium, 318
Triglochin, 400
Trigonella, 318

ccerulcea, 318
Trinia, 341
Triodia, 419
Triopteris, 298
Triostewm, 345
Tripe de Roche, 425
Triticum, 419
Triumfetta, 290
Trollius, 272
TROP^OLEiE, 304
Tropceolum, 305

pentaphyllum, 305
majus, 305
tuberosum, 305

Trophis, 388
True Arum Tribe, 401

Truffles, 430
Trumpet- flower Family, 363

Tuberose, 405
Tubers, 430
Tulip Tree, 274
Tulipa, 405
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Turkey oak, 395
Turmeric, 413
Turnera, 335
TURNERACEiE, 334
Turnsol, 387
Turpentine of Scio, 316
Turpinia, 312
TurrcBa, 301
Turritis, 280
Tussilago, 349
Tutsan Family, 294
Typha, 402
Typhe^, 401, 402

Ulex, 318
Ulmace^;, 389
Ulmus, 389
Ulva, 428
Ulvace^, 428
UmbelliferjE, 340
UMBILICARIEiE, 425
Unona, 274
Upas of Java, 389
Urania, 415
Urceola elastica, 361

Uredo, 429
caiies, 430
segetum, 429

Urtica, 388
Urtice^, 387, 388
Usnea, 425
USNEiE, 425
Utricularia, 372

Vaccinie^, 353
Vaccinium, 353 ,

Valeriana, 347
rubra, 347

Valeriane^, 347
Vallisneria, 410
VandevE, 412
Vanilla, 411, 412

aromatica, 411
Variolaria, 424
VARIOLARIEiE, 424
Valeria, 291

Indica, 291

Vaucheria, 428
Fe/fa, 280
Fe//eta, 351
Venetian turpentine, 397
Veratrum, 406
VERBASCEiE, 368
Verbascum, 368
Verbena, 370
Verbenace^, 370
Veronica, 369
Verrucaria, 424
VERRUCARIEiE, 424
Vervain Family, 370
Vetch, 318
Vetch Tribe, 318
Viburnum, 345
Vicia, 318
ViciE^, 318
Villarsia, 362
Viminaria, 318
Fmca, 361

minor, 361
Vine Family, 303
Fofo, 283
VlOLARIE^, 283
Violet Family, 283
Virginian Pokeweed Family,
377

Vitex, 370
Vitis vinifera, 303
Viscum, 344
Vismia, 294
Viviania, 287
Vochysia, 324
VOCHYSIE^, 323

Wachendorfia, 416
Walkera, 310
Wallichia, 289
Walltchie^, 289
Walnut, 393
Walnut & Hickory Family,
393

Water-chestnut Tribe, 325
Water-leaf Family, 366
Water-lily Family, 276

Tribe, 277
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Water-plantain Fariiily, 399
Water-stabwort Family, 325

Weinmannia, 340
Weissia, 422
Wheat, 419
White Horehound, 370
White Mangrove, 37

1

White-rot, Tribe, 341
Whortleberry, 353
Wild Mignonnette, 281
Willow Tribe, 393
Willow, Sallow and Ozier, 394
Winter's bark, 274

false, 296
Witch-Hazel Family, 343
Wolf's Foot Family, 421
Wood-Sorrel Family, 305
Worm-seed oil, 376
Worm-wood, 349
Wrightia tinctoria, 361

antidysenterica, 361

Xanthochymus, 295
Xanthorrhcea, 404
Xanthoxyle^, 308, 317

Xanthoxylon, 309
Xerotes, 408
Ximenia, 293
XvniDEyE, 407
Xyris, 467

Yam, 417 fe--

Yam Family, 417
Yellow Gum-tree of N. South

Wales, 404
Yew Tribe, 397
Yucca, 404

Zamia, 398
Zannichellia, 403
Zea Mays, 419

Zedoary, 413
Zinziber, 413
Zizyphiis, 312
— Lotus, 312

vulgaris, 312
Zostera, 403
Zygophylle^, 306
Zygophyllum, 306



EXPLANATION

OF THE

FIRST FIFTEEN PLATES,

ILLUSTRATIVE OF THE INTRODUCTORY PAGES OF THIS WORK.

Tab. \.jig. 1, Anatomy of wood, after Mirbel; /. 2, Embryo

ofPinus Cembra, as seen in a section of the seed; also separate ; and

likewise magnified, from Mr. Lambert's work—-/. 3, Seedling plant

of the Dombeya, (^Araucaria,) or Norfolk Island Pine, with its four

cotyledons, and young leafy branches, of the natural size.— 4, A
garden Bean, Vicia Faba, (or Faba vulgaris,) laid open, showing its

two cotyledons ; f. the radicle or young root ; g. the germ or cor-

culum. Above is a bean which has made some progress in vege-

tation, showing the descending root, the ascending plwmula, and

the skin of the seed bursting irregularly.

Tab. 2. Roots—-/. 5, Fibrous, in Grass—-/. 6, Creeping, Mint.

—f. 7, Spindle-shaped, Radish, accompanied by its cotyledons and

young leaves -/. 8, Abrupt, Scabiosa succisa—-/. 9, Tuberous.

Potatoe.—-/. 10, Oval knobs of some Orchidece. f. 11, Palmate

ones of others f. 12, Several pairs of knobs in Orchis (^Habenaria)

aUnda.—-/. 13, Solid Bulb in Crocus—-/. 14, Tunicate Bulb in

Allium
-f. 15, Scaly one in Lilium -/. 16, Granulated Root of

Saxifraga granulata.

Tab. 3. Stems and Buds

—

-f.
17, Forked Stem, Chlora per-

foliata.—-/. 18, Scaly, in Orobanche f. 19, Radicans, or Clinging,

in Ivy
-f. 20, Twining from left to right, in Lonicera.—

-f. 21,

From right to left, in Convolvulus—-/. 22, Sarmentum, a Runner,

in tlie Strawberry.

—

f. 23, Caulis determinate ramosus, as in the

Azalea family—-/. 24, Three pair of Buds, in Lonicera ccerulea.

25, Bud of the Horse Chestnut.

Tab. 4. Leaves—-/. 26, Tufted Leaves.—/! 27, Imbricated.

—/. 28. Decussated.—/. 29, Two-ranked, Yew.—/. 30, Unilateral.

—/. 31, Peltate, Nasturtium

—

f. 32, Clasping the stem f. 33,

Perfoliate

—

-f. 34, Sheathing

—

f. 35, Equitant
-f. 36, Decurrent,

and spinous.—/. 37, Flower-bearing, Euscus aculeatus.
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Tab. ^.—f. 38. Orbicular, Hedysarum (Desmodium) styracifolium.

—f. 39, Roundish, Pyrola.—f. 40, Ovate.—/ 41, Obovate—/, 42,

Elliptical or oval—/ 43, Spatulate

—

.f. 44, Wedge-shaped

f. 45, Lanceolate

—

-f.
46, Linear

-f. 47, Needle-shaped f. 48,

Triangular

—

-f. 49, Quadrangular, (also abrupt,) Tulip-tree f. 50,

Deltoid

—

-f.
51. Rhomboid

—

f. 52, Kidney-shaped

—

-f. 53, Heart-

shaped
-f. 54, Crescent-shaped.—/ 55, Arrow-shaped— 56,

Halberd-shaped, (also acute.)

—

f, 57, Fiddle-shaped, (also obtuse,)

Rumex puleher.—f. 58, Runcinate
-f.

59, Lyrate
-f.

60, Cloven.

—
f. 61, Three-lobed, Anemone Hepatica.—f. 62, Sinuated, Oak.

—
-f. 63, Deeply divided, Helleborus

-f.
64. Laciniated.

Tab. 6.
-f. 65, Palmate—/ 66, Pinnatifid.—-/ 67, Doubly pinna-

tifid.

—

-f.
68, Pectinate.—-/ 69, Unequal, Begonia.—f. 70, Jagged-

pointed.—/ 71, Retuse, Rumex digynus 72, Emarginate.—-y".73.

Pointed.—/ 74, Blunt with a small point.

—

-f. 75, Sharp-pointed.

jRuscus aciileatus.—-f. 76, Cirrose.

—

-f. 77, Spinous.

—

-f. 78, Fringed,

—/. 79, Toothed.—/ 80, Serrated.—/ 81, Crenate.

Tab. 7—/ 82, Doubly as well as sharply crenate, approaching

to/ 80.—/ 83, Jagged.

—

-f. 84, "Wavy, Menyanthes ( Villarsia) nym-

phceoides, Supplf. 184.—/ 85. Plaited.—/ 86, Undulated.—/ 87,

Curled.—/ 88,Veiny.—/. 89, Ribbed.—/ 90, Three-ribbed.—/: 91,

Three-ribbed at the base.

—

f. 92, Triply-ribbed
-f.

93, Cylindrical,

Concilium.—/ 94, Semicylindrical.—/. 95, Awl-shaped / 96,

Doubly tubular. Lobelia Dortmanna /. 97, Channelled.—/ 98,

Hatchet-shaped.—/! 99, Three-edged, Mesembryanthemum deltoideS'

—/. 100, Four-edged.

Tab. 8.

—

f. 101, Alienated, Mimosa (^Acacia) verticillata.—
-f.

102,

Hooded, Sarracetiia.—f. 103, Furnished with an appendage, Dionaea

muscipula.—f.iQ'i, Jointed, Fagara [Xanthoxylon) tragodes.—/1 05,

Binate—/. 106, Ternate. -/. 107, Interruptedly Pinnate.—/ 108,

Pinnate in a lyrate form / 109, Pinnate in a whorled manner.

—/ 110, Auricled
-f.

Ill, Compound
-f.

112, Doubly compound,

or Twice ternate
-f.

113, Thrice compound, or Thrice ternate.

—/ 114, Pedate, Helleborus.

Tab. 9. Appendages—/ 115. StiT^vles o( Lathyrus latifolius

;

also an abruptly pinnated leaf, ending in a tendril—/ 1 16, Stipules

united to the footstalk, in Rosa ; also a pinnated leaf with a ter-

minal leaflet.—/ 117, Floral leaf of Tilia.—f. 118, Coloured floral

leaves, Lavandula Stoechas.—f. \ 19, Spinous ones, Atractylis can-

cellata—f. 120,Thoms, Hippophde rhamnoides.—/. 121, Prickles.

—
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/ 122, Tendril, Lathyrus latifolius.—f. 123, Glands of the Moss

Rose—/. 124, Hairs -/. 125, Bristles of Echium Pyrenaicum.

Tab. 10. Inflorescence -/. 126, Whorl, in Lamium—-/. 127,

Whorled leaves and axillary flowers, of Hippuris vulgaris—
-f.

128,

Cluster, Ribes
-f. 129, Spike, iVeo«?a spiralis—

-f.
130, Less correct

Spike, Veronica spicata
-f.

131, Spikelet, Bromits.—f. 132, 'Co-

rymb.—/. 133, Corymbose fascicle, ^c/«7/ea—/134, Fascicle, Z)mw-

thus Armeria
-f.

135, Head or Tuft, Trifolium -/. 136, Simple

Umbel, Eucalyptus piperita—
-f. 137, Simple Umbel in the natural

order of UmbellatcB, Astrantia major, with the Involucrum, a.

Tab. 11.—•/. 138, Compound Umbel, Laserpitium (^Gaya') simplex,

with its general Involucrum, a, and partial one, b.—f. 139, Cyme,

Laurustinus—
-f, 140, Panicle, Oat

—

f. 141, Bunch, Common Vine.

Calyx. / 142, Perianthium, or Calyx properly so called, Dian-

thus deltoides.—
-f.

143, Involucrum, so called, in Anemone.—
-f.

144,

Involucrum or Indusium of Ferns.— 145, One of the same sepa-

rate, with a capsule and its ring.—-/1 146, Catkin of the Hasel-nut.

Tab. 12. Calyx and Corolla, with Nectary f. 1 47, Sheath of

the Narcissus ; a, the Petals, called by Jossieu, Calyx
; b, the

Crown or Nectary
-f.

148, Husk of Grasses

—

-f.
149, Awns

/ 150, Scaly Sheath, Pterogonium Smithii. f. 151, Veil of the

same.

—

-f.
152, Jungermannia epiphylla, showing a, the Calyx, b,

the Veil or Corolla, and c, the unopened Capsule.— 153, Wrap-
per, Agaricus f. 154, Radical Wi'apper.—/. 155, Monopetal-

ous Salver-shaped Corolla ./. 156, Polypetalous Cruciform Cor-

olla. /. 157, A separate Petal of the same ; a, Claw
;

b, Border.

—f. 158, Unequal Corolla, Butomus.

Tab. 13.—/. 159, Bell-shaped Corolla.—/ 160, Funnel-shaped.

—
f. 161, Ringent /. 162, Personate, Antirrhinum (^Linaria) reticu.

latum.—/. 163, Papilionaceous, Lathyrus. f. 164, Standard of the

same. / 165, One of the wings. /. 166, Keel. /. 167, Stamens,

Style, &c.

—

f. 168, Incomplete corolla, Rittera —f. 169, Peloria, or

regular-flowered variety of Antirrhinum Linaria (Linaria vul-

garis)—
-f.

170, Nectary in the Calyx of Tropceolum /. 171, Nec_

tary of Aquilegia—/. 172, 173. The same part in Epimedium

/. 174, Pair of Nectaries in Aconitum—/. 175, Fringed Nectaries

in Parnassia.

Tab. 14. Stamens, Pistils, and Fruit f. 176, A Stamen ; a,

filament
;
b, anther.—/ 177, Pistil : a, germen; b, style; c, stigma

- 178, Capsule of an annual Mesemhryanthemum, open and shut -
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/. 179. Transverse section of the capsule of Datura, showing the

partitions and columellce
-f,

180. Siliqua, or Pod.— 181. Sili-

cula, or Pouch
-f. 182, Legume -/. 183, Stone-fruit.—/. 184, Ap-

ple /. 183,Berry.—/. 186.Compound Berry /.187. Berry of Pas-

sifiora suberosa 188, Cone, Larch.

—

f. 189, Capsule of a Moss,

Splachnum, with its fleshy base or apophysis, «, and fringe, b.

Tab. 15

—

f. 190, Barren flower of a Moss, much magnified,

after Hedwig

—

-f. 191, Stamens, with the Pollen coming forth, and

the jointed filaments
-f.

192, Fertile flower of a Moss, consisting

of numerous pistils, only one of which in general comes to perfec-

tion, Tliey are also accompanied by jointed filaments.

—

-f.
193, A

germinating seed of Gymnostomum pyriforme, from Hedwig like-

wise, showing its expanding embryo

—

-f.
194, The same more ad-

vanced.

—

-f. 193, The same much farther advanced, and become a

young plant, showing its leaves and branched radicles.

—

f. 196.

Young plant of Fimaria hygrometrica, exhibiting the same parts,

—f. 197, Powdery wart of a Lichen, presumed to be its barren

flower.—/. 198, Perpendicular section, magnified, of the Shield or

fruit of a Lichen, showing the seeds imbedded in its disk f. 199,

Section of the seed of a Date, Phcenix dactylifera, from Gsertner,

the bulk of which is a hard Albumen, having a lateral cell in which

is lodged the horizontal embryo, a—/ 200, Section of the Vitellus

in Zamia, from the same author, with its embryo a, with which it

is, as a cotyledon, closely connected /. 201, Rough coats of the

seeds in Cynoglossiim / 202, Arillus, of a Carex.—/. 203, Seed of

Afzelia, with its cup-shaped Arillus.—
-f. 204, Pappus, or Seed-

down, of Tragopogon f. 205, Tail of the seed in Dryas / 206,

Beaked fruit of Scandix, with its seeds separating from their base.

—/. 207, Winged seed of Embothrium.—/. 208, Section of the coni-

cal Receptacle of the Daisy, with its calyx /. 209, Cellular Re-

ceptacle of Onopordum.—f. 210. Ligulate floret with both stamens

and pistils, in a Dandelion
-f. 211, Ligulate floret with only a

pistil, in the radius of a Daisy—/. 212, Tubular floret from the

disk of the same, having stamens and a fertile pistil f. 213,

Capsule of a Moss with a double fringe, the lid shown apart.

/. 214. A portion of the same fringe magnified.
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EXPLANATION

SUPPLEMENTARY PLATES,

(SUPPL. 1—21,) CHIEFLY ILLUSTRATIVE OF THE NATURAL ORDERS.

Tab. \.Jig- 1. Glohba racemosa. a. Calyx, b. Tube of the Co-

rolla, c, c, c. Outer limb, d, d. Two segments of the inner limb,

e. Third segment of the same, or lip. /. Filament, g. Anther, h.

Style, i. Germen. k. Stigma.—2. Veronica spicata.—^.Glyceria (^Poa,

L.)jiaitans, magnified. 4. A floret more magnified.—5, 6, 7. Scabiosa

(^Knautid) arvensis,—8,9. Epacris obtusifolia.—10, 11. Galanthus

nivalis, a. Spatha.— 12. ^sculus Hippocastanum.— 13. Daphne

collina.—14. Butomus wnibellatus.—15, 16. Dianthus cfssius.— 17.

Reseda lutea. a. Two upper petals, magnified, b, b. Two mid-

dle ones. c. Two lowermost, d. Nectary.— 18, 19. Mespilus gran-

difiora (^Smithii, DC).
Tab. 2. ^g. 20. Capparis spinosa. a. Germen on a long stalk.

—21. Corolla, stamens and style of Lamium. nlbum. 22. Calyx

and seeds of the same.—23. Stamens, pistil, and 1 petal, of Thlaspi

( Capsella) Bursa pastoris. 24. Calyx-leaf and pouch.—25. Teesdalia

nudicaulis, Compend. Fl. Br. 110. 26. Stamens and pistil, magni-

fied. 27. A stamen, with its scale.—28. Calyx and 1 petal of

Cardamine amara. 29. Stamens and pistil. 30. Ripe pod and

seeds.—31. Stamens of Geranium sylvaticum. 32. Calyx. 33. A
Petal. 34. Pistil. 35. Capsule and its beak.—36. Calyx of Althcea

2 K



498 EXPLANATION

officinalis. 37. Petals, stamens, &c. a. Pistil.—38. Fumaria

( Corydalis) solida, 39. Stamens, in two sets, with the pistil.—40.

Spartium ( Cytisus) scoparium, stripped of its petals.

Tab. 3. Jig. 41. Stamens and pistil of Ulex Europceus.—42.

Stamens and style of Pisum (^Lathyrus, Br. Fl.) maritimum. 43.

Calyx of the same. 44. Standard. 45. A wing. 46. One petal of

the keel.—47. Pistil.—48. Stamens and pistil of Hypericum elodes.

49. Calyx magnified. 30. Back of the whole flower.—51. Stuar-

tia peniagyna. 52. A petal separate, with part of the stamens.

a. Pistils.—53. Melaleuca thymifolia. 54. Bundles of stamens.

55. Calyx and pistil. 56. Separate petal.

Tab. 4:.Jig. 57. Picris{Helmintliid) echioides. 58. Calyx and re-

ceptacle of the same. 59. Floret. 60. Seed and its down.—61.

Cardims nutans. 62. Section of the receptacle with the young seeds,

down, &c. 63. Floret.—64. Floret of the radius of Centaurea

Cyanus. 65. Floi-et of the disk of the same.—66. Inula {Puli-

caria,') dysenterica. 67. One of its radiant florets. 68. One of

those of the disk, with (a) the anthers and stigma separate. Re-

ceptacle, a. A portion magnified.—70. Ophrys apifera. a, a, a.

Calyx leaves, b, b. Petals, c. Lip of the nectary. 71. d. A
stalked mass of pollen, projecting from one of the cells of the an-

ther, e.f. Base of the column, in front of which is the stigma.

72, Mass of pollen separate, g. Its glandular, or viscid, base-

—73. Stylidium graminifolium, Br, Prodr. 568. 74. Germen,

calyx, and column, magnified. 75, 76. Anthers with the stigma

between them.—77. Dendrobium linguiforme. a. Lid of the An-

ther. 78. The same stripped of its calyx and petals, a. Lid.

6. Column, c, c. Stigma, d. Germen. c. Anther stripped of its

lid.

Tab. 5. fig. 79. Barren and fertile flowers of Carex pulicaris,

a. Germen and style separate, b. Ripe fruit.—80. Qiiercus robur.

8 1."^ Barren flowers magnified, a. Stamen and its corresponding

scale. 82. Fertile flowers magnified. 83. One of them after im-

pregnation. 84. Acorn and its cup.—85. Salix herbacea, barren

plant. One of its flowei's magnified. 87. Fertile plant of the

same. a. A flower magnified, b. Nectary.

Tab. Q.fig. 88. Populus alba, catkin of barren flowers. 89. A
flower, with its scale, magnified. 90. Fertile flowers. 91. One

of them magnified.—92. Ficns Carica. 93. Section of the same,

showing the flowers. 94. Perfect flower. 95. Fertile one.
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Tab. 7. fig. 96. Equisetum sylvaticum. 97. One of its peltate

scales. 98. Germen, and four supposed stamens—99. Aspidium

Filix mas. 100. A lobe magnified. 101. Capsule burst.— 102.

Scolopendrium vulgare. 103. A portion magnified. 104. Cap-

sules.— 105. Dicranum {Didymodon) purpureum.—106. Its

scaly sheath. 107. Ripe capsule and lid. 108. The same

deprived of its lid, showing the fringe.—109. Hookeria lucens.

110. Scaly sheaths. 111. Capsule entire. 112. Portions of the

outer and inner fringe, greatly magnified.— 113. Veil.— 114.

Jungermannia multifida.— 115. Capsule in various states.

Tab. 8. fig. 116. Opegrapha scripta. 117. Fructification

enlarged.—118, 119. Parmelia (^Squamarid) murorum, Ach. Syn,

181. 120. A fragment magnified—121. Peltidea canina, Ach. Syn.

239. 122. A powdery-edged portion.—123. Fueus natans (^Sar-

gassum vulgare). 124. Fructification, and swimming bladder,

magnified. 125. Section of a seed-vessel, more enlarged, a.

Seed with its mucus. 126. Cavity in the frond, bearing tufts of

fibres, a.

TAB.d. fig, 127. Conferva (Griffithsia) corallina. 128. Magni-
fied portions^of the same.—129. Agaricus {Amanita) muscarius,

diminished, a. Volva. b. Fleshy Volva 130. Peziza coccinea.

— 131. Peziza (Ascobolus) stercoraria. 132. Sheaths or cells (the-

c£e) greatly magnified, lodging the seeds.— 133. Aecidiumfuscum.
a, a. The same greatly magnified— 134. Aponogeton monostachyon.

a. Flower magnified, b. One of the germens more enlarged.

Tab. 10. 135. Potamogeton crispum. a. Flower magnified.

b. One of the pistils.— 136. Lemna Irimlca. a. Flower.—137.

Acorus gramineus. a. Flower.—138. Typha latifolia. a. Stamens.
b. Styles.— 139. Carex depauperata. a. Barren flower, b. Fruit.

c. Scale, d. Seed.— 140. Scirpus (Eleocharis) fiiiitans. a. Scale.

b. Stamens and pistil—141. Coix Lachryma. a. Barren flowers.

b. Fertile ones.

Tab. II. fig. 142. Phoenix farinifera, Roxb. Corom. v. 1. t. 74.
a. Barren flower, b, b. Fertile ones.—143. Paris qiiadrifolia.

a. Calyx, b. Petal—144. Convallaria majalis. a. Corolla expanded,
to show the stamens, b. Pistil, c. Half-ripe berry.— 145. Luciola
(or Luzula) Forsferi, Engl. Fl. a. Flower magnified, b. Ripe
capsule bursting, c. Seed— 146. Tulipa sylvestris. a. Pistil.—
147. Agave lurida. a. Germen, style, and stigma.
Tab. 12, fig. M8. Blandfordia nobilis, Sm. Exot. Bot. 5. t. 4.

a. Flower split open. b. Capsule also laid open. c. Seed 149.
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Soioerbceajuncea. a. Stamens and pistil, b. Pistil alone, c. Capsule

cut across, d. Seed.—130. Narcissus hijiorus. a. Pistil. Spatha,

or sheath.—151. Sisyrinchium striatum, a. Stamens and Pistil.

— 152. Iris fietidissima. a. Stamens and Stigmas.— 143. Dilatris

corymbosa.

Tab. 13. Jig. 154. Slrelitzia regince. a. Spatha. 6. Petals, c, c.

Nectary cut open to show the stamens and style 155. Seed of

Urania, Schreb, Gen. with its blue tunic.—156. Hydrocharis

Morsus-rancB. a. Stamens, b. Calyx.— 137. Asarum Europaum.

a. Section of the flower, b. A stamen, c. Stigma, d. Seed.—158.

Thesium linophyllum. a. Flower somewhat magnified, b. Fruit.

—

159. Protea rosacea.—160. Embothrium (^Grevillea^ buxij'olium.

a, a. Stigma, b. Anthers.— 161. Laurus nobilis. a. Drupa.— 162.

Polygonum Bistorta. a. Back of the flower, b. Pistil.— 163.

Atriplex portulacoides. a. Barren flower, b. Perfect flower, c. Its

pistil 164. Achyranthes argentea. a, Fringed segments of the

Nectary.— 165. Amaranthus Blitum. a. Barren flower. 5. Fertile

one.— 166. Plantago lanceolata. a. Pistil.

Tab. 14. Jig. 167. Mirabilis longijiora. a. Perianth, b. Longi-

tudinal section of the seed.— 168. Statice reticulata, a. Petal and

stamen enlarged, b. Pistil, c. Calyx of the fruit.— 169. Anagallis

tenella. a. Ripe capsule bursting, with the seeds 170. Utricu-

laria vulgaris, a. Calyx and pistil, b. Corolla separate, the latter

marking its base, or point of attachment, c. Stamens.—171.

Bartsia viscosa, a. Calyx and style, b. Coi'olla and stam^ens.

—

172. Justicia coccinea. a. Pistil.—173. Olea Europma. a. Calyx

and pistil enlarged, b. Drupa.— 174. Verbena officinalis, a. Cor-

olla, b. Stamens.— 175. Antirrhinum {LinaricC) Cymbalaria.

a. Corolla forced open to show the stamens, b. Pistil, c. Ripe

capsule burst, d. Seed.— 176. SibtJiorpia Europcea, magnified.

a. Calyx and Pistil.— 177. Solanum stelligerum. a. Lids of the

anther, b. Berry, and permanent calyx.— 178. Lithospermum

purpuro-cceruleum. a. Corolla split open, bearing the stamens.

—

179. Convolvulus arvensis. a. Calyx and pistil.— 180. Ipomopsis

(Gilia) elegans. a. Calyx and pistil.

Tab. \b.Jig. 181, Bignonia undulata, Exot. Bot. t. 19, showing

its fifth filament, which has no anther.— 182. Gentiana verna. a.

Pistil.— 183. Exacum Jiliforme. a. Corolla laid open, with the

stamens, b. Pistil.—184. Menyanthes nymphceoides ; (Villarsia o(

Ventenat.) a. Calyx and pistil.— 183. Pergularia odoratissima. a.
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Calyx, b. Corolla laid open. c. One of the five leaves of the

crown, with its internal appendage, d, d. A stamen seen exter-

nally; and internally, with the anther, and double masses of pollen,

e. Pistil, with the masses of pollen deposited upon it. /. Double

germen, surrounded by nectariferous glands of the receptacle.

—

186. Vinca major, a. Tube of the corolla, bearing the stamens.

b. A stamen magnified, c. Pistil, of the natural size. d. Follicle

and seeds.

Tab. 16. Jig. 187. Bassia latifolia, Roxb. Coram, v. 1. t. 19.

a. Corolla laid open, bearing the stamens, b. Pistil, c. Germen

swelling, and Calyx, d. Fruit.— 188. Myndne retusa. a. Flower

magnified, b. Pistil.— 189. Diospyros melanoxylon, Roxb. Corom.

i. 49. a. Stamens and pistil, b. Fruit.— 190. Rhodedendron arbo-

reum, Sm. Exot. JBol. t. 6. a. Stamens, b. Pistil.— 191. Erica

Tetralix. a. Stamens and pistil, b. Stamen enlarged, c. Pistil.

—

192. Vaccinium Oxycoccus. a. Stamen enlarged, b. Germen half

ripe, with the style, c. Transverse section of the same.—193.

Campanula Trachelium.— 194. Sccevola hispida, Brown, Prodr.

386. a- Stamen, b. Anther magnified, c. Style and stigma.

—

1 95. Lobelia Dortmanna. a. Corolla, b. Stamens, with combined

anthers, c. Calyx and pistil.— 196. SJierardia arvensis, thrice the

natural size.— 197. Cinchona officinalis, a. Corolla laid open,

showing the stamens, b. Pistil.— 198. Coffea Arabica. a. Perianth

crowning the Germen. b. Berry, unripe, c. Section of the same,

showing the tunic of the seed. d. Embryo separate.— 199. Ha-

mellia patens, a. Stipules, b. Corolla laid open, showirig the

stamens, c. Calyx and pistil.—200. Linncea borealis. a. Corolla

laid open, bearing the stamens, b. Double calyx, and pistil

—

201. Viburnum Opulus. a. Corolla and stamens, b. Calyx and

pistil, magnified, c. Berry.—202. Panax quinquefolium. a. Ger-

men, calyx and styles.

Tab. n.Jig. 203. Peucedanum officinale, a. Seeds, each sup-

ported by its proper capillary stalk.—204. Artedia squamata.

a. Flower of the circumference, h. Seed.—205. Eriocalia minor,

Exot. Bot. t, 79 ; see f. 209.—206. Astrantia minor, magnified.

a. Barren Flower, with a leaf of the involucrum. b. Per-

fect flower, c. Fruit.—207. Smyrnium Olusatrum. a. Pistil.

b. Germen cut across, c. Fruit.—208. Caucalis latifolia. a. Flower

of the circumference. 6. Pistil and calyx 209. Eriocalia minor,

magnified, Exvt, Bol. t. 79. a. Germen much enlarged, cut across.



502 EXPLANATION

—210. Scandix Pecten- Veneris, a. Seeds nearly ripe.—211. Si-

son Amomum. a. Half-ripe fruit.—212. Eryngium campestre." a.

Petal, b. Styles.—213. Clematis Vitalba. a. Stamen. b,'b. Pis-

tils, c. Ripe seed, with its feathery tail.—214. Ranvnculus parvi'

Jlorus. a. Seed.—215. Helleboriis viridis. a. Capsules half-ripe.

—216. Caltha radicans. a. Petal, b. Stamen 217. Actaa spicata.

a. Calyx-leaf. b. Petal, c. Stamen, d. Pistil.—218. Papaver Ar-

gemone. a. Petal, b. Stamen, c. Pistil.—219. Nuphar minima.

a. Petal, b. Stigma.—220. Sapindus rubiginosa, Roxb. Coram, v.

1. t. 62. a. Pistil, b. Fruit cut across.

Tab. 18. Jig. 221. Acer campestre. a. Perfect flower, h.

Fertile flower, c. Fruit.—222. Malpighia glandulosa. a. Flower.

b. Fruit.—223, Xardhochymus pictorius, Roxb., showing the five

sets of stamens, with five intermediate nectaries.—224. Citrus

Aurantium. a. Young berry.—225. Turrcea virens. a. Pistil.

b. Capsule, c. Seed.—226. Vitis vinifera. a. Combined petals,

elevated by the stamens.—227. Pelargonium crithmijolium. a.

Pistil.—228. TropcEolum peregrinum. a. Stamen, b. Pistil.

—

229. Magnolia fuscata.—230. Dillenia aurea, Exot. Bot. t. 29, the

pistil and stamens.—231. Portion of the ripe fruit of the same,

being an assemblage of succulent-coated capsules.—232. Uvaria

suberosa, Roxb. Corom. v. 1. t. 34. a. Calyx and petals, b.

Receptacle, c. Germen cut across.—223. Menispermum cordifo-

lium, ( Willd.) a. Barren flower in front, b. Back of the same.

c. Ripe Drupa. d. Section of the same.—234. Epimedium alpi-

num, a. Stamen, b. The same, with the anther burst, c. Pistil.

d. Calyx, e. Nectary.

Tab. 19. Jg. 235. Tilia Europcea. a. Capsule.—236. Cistus

Heliardhemum, {Helianthemum vulgare). a. Calyx, b. Stamen.

c. Pistil.—237. Boronia serrulata. 238. Dissection of the same

Boronia. a. Flowers stripped of its petals, b, b. Pistil, c. Sta-

men, showing the crested appendage of the anther, d. Ripe

capsule, after the seeds are gone. e. Elastic tunic. /. Seed.

—

239. Holosteum umbellatum. a. Calyx and ripe capsule, b. Re-

ceptacle of the seeds 240. Stellaria holostea.—241. Frankenia

Icevis. a. Stamens and pistil, b. Pistil magnified.—242. Semper-

vivum tectorum.—243. Saxifraga granulata.—244. Ceratopetalum

gummiferum. a. Petal and stamen, b. Stamen^ magnified, c.

Capsule and seed.—245. Ribes nigrum, a. Calyx laid open,

bearing the petals and stamens, b. Pistil, c. Ripe berry.—246.
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Cactus
(
Opuntia) Tuna, showing the germen, and under-side of

flower.—247. Montia fontana. a. Pistil, b. Capsule, c. Seed.

—248. Mesembryanthemum tenuifolium. a. Calyx and pistil, h.

Petals in three rows, with some of the stamens.—249. Epilobium

tetragonum. a. Calyx, with stamens, style, and stigma, all mag-

nified, b. Capsule and seeds.—230. Fuchsia coccinea. a. Berry.

—251. Myriophyllum spicatum. a. Barren flower, with its

bractea. b. Calyx and stamens of the same. c. Fertile flower

and its bractea.—252. Hippuris vulgaris, a. Flower in an

early state, magnified, b. The same after the pollen is discharged.

—253. Eucalyptus robusta. a. Calyx and pistil, b. A stamen

enlarged, c. Lid lifted off^.

Tab. 20. Jig. 234. Blakea trinervis. a. Stamens. S, b. Some
of the same separate, c. Outer and inner calyx, with the pistil.

—255. Lythrum Salicaria. a. Calyx and style, b. Petals and

stamens, showing their insertion into the calyx, c. Pistils sepa-

rate.—256. Rosa spinosissima. 257. Fruit of the same. a.

Seed.—258. Sibbaldia procumbens. a. Back of the calyx, b.

Petal, c. Stamen, d. One of the pistils.—259. Fragaria vesca.

a. Ripe fruit.—260. Spircea Filipendula. a. Petal, b. Stamen.

c. One of the pistils.—261. Prunus Cerasus- (^Cerasus vulgaris^.

a. Drupa.—262. Vijninaria denudata. a. Stamens, all distinct.

b. Pistil, c. Legume, and permanent calyx.—263. Astragalus

hypoglottis. a. Stamens and pistil, b. Legume, c. Seed.

—

264. Semecarpus Anacardiuni. a. Barren flower, b. Perfect

one.

Tab. 21. Jig. 265. Euonymus EuropcBus. a. Ripe Capsule, b.

Tunic cut across to show the seed. c. Seed naked.—266.

Rliawnus catharticus. a. Segment of the limb of the calyx, b.

Petal and abortive stamen, c. Pistil of a fertile flower, d.

Rudiment of pistil in a barren one. e. Berry.—267. Lasiopetalum

ftrrugineum. a. Pistil enlarged, with the petals, b. Stamen.—

268. Euphorbia hiberna, magnified, showing the joints of the

stamens, where, according to Mr. Brown, those parts unite with

their partial stalks.—269. Pistil of Buxics sempervirens. a.

Transverse section of the germen.—270. Bryonia dioica. a.

Bari'en flower. b. Berry.—271. Passijlora suberosa. a. Ripe

berry, with the permanent calyx and styles, h. Seed.—272.

Dorstenia cordifolia. a. Part of the receptacle magnified, with

barren and fertile flowers 273. Urtica wens. a. Barren flower,
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with its central nectary, b. Calyx in fruit, c. Seed.—274.

Humulus Lupidus. a. Barren flower. b. Stamen magnified.

c» Fertile flower, d. Pistil with the tunic magnified.—275.

Tdxus haccata. a. Barren flower, h. Fertile flower, c. Ripe

fruit.—276. Pinus sylvestris. a. Anther magnified, h. Scale of

an unripe cone, the natural size. c. Ripe seed.—277. Dacrydium

cupressinum, from Lambert's Pitius, tab. 41. a. Tip of a branch,

with the solitary fertile flower, b. Scale of a bari'en flower,

with the double anther magnified.
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